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Introduction 

A  field  investigation  designed  to  gain  specific 
information  on  the  various  factors  causing  ero- 
sion of  cultivated  lands  in  Hale,   Lubbock,  Terry, 
and  Lyan  Counties  in  western  Texas  was  carried 
out  in  November  1952,  March  1953,  December 
1953,  and  January  1954. 

This  area  had  experienced  four  consecutive 
seasons  of  below-average  precipitation  at  the 
time  the   study  was  completed.  A  fair  yield  of 
sorghum  and  cotton  was  harvested  on  dryland 
in  1952;  and  virtually  no  yield  was  obtained  in 
1953.  Conditions  were  especially  severe  in  Terry 
and  Lynn  Counties    The  weather  throughout  the 
winter,   spring,  and  summer  of  1953  was  unusual- 
ly dry  and  m.uch  wind  erosion  occurred,  espe- 
cially on  sandy  lands.  Substantial  rains  fell  in 
the  fall  cf  1953  but  were  too  late  to  produce 
ground  cover  sufficient  to  protect  the  soil,  some 
of  which  was  virtually  bare,  against  wind.  The 
first  severe  wind  erosion  following  the  rains  oc- 
curred in  Terry  and  Lynn  Counties  on  December 
1  1,   1953.  This  was  follov/ed  by  several  more 
windstorms  before  this  study  was  completed  Jan- 
uary 28,  1954. 

Soil  Conservation  Service  personnel  serving 
the  area,   the  Texas  Agricultural  Experiment 
Station,  and  the  Texas  Technological  College 


Contribution  503,  Department  of  Agronomy,  Kansas  Agri- 
cultural Elxperiment  Stalion,  Miscellaneous  Publication  110, 
Texas  Agricultural  Experiment  Station;  Soil  Conservation 
Service;  and  Agricultural  fiesearch  Service,  Soil  and  V^ater 
Conservation  Research  Branch,  Cooperative  research  in  the 
mechanics  of  wind  erosion,  Manhattan,  Kans. 

^J.  R.  Coover  and  J.  C.  f.bersole  of  the  Soil  Conserva- 
tion Service  participated  actively  in  the  field  study. 
Ackno*  le<igmenc  is  made  to  \.        Woodman,  H.  A.  Taff,  C.  J. 
Whitfield,  and  A.  %.  young  lor  assistance  in  organizing 
this  study. 


participated  in  the  investigation.  The  study  com- 
prised (a)  analysis  of  climatic  data,  (b)  erodibil- 
ity  tests  using  a  portable  wind  tunnel  brought 
from  the  wind-erosion  laboratory  at  Manhattan, 
Kans.  ,  and  (c)  analysis  of  soil  characteristics 
related  to  erodibility  by  wind.  Field  headquarters 
for  the  work  were  established  at  the  Texas  Tech- 
nological College  at  Lubbock  and  the  Terry  Coun- 
ty Experiment  Station  at  Brownfield,  Tex.  Analyt- 
ical work  and  the  assemblage  of  experimental 
data  were  performed  at  the  research  headquar- 
ters at  Manhattan.  This  report  summarizes  the 
results  of  investigation. 

General  Etescription  of  Area 

The  lands  of  Hale,  Lubbock,  Terry,  and  Lynn 
Counties  are  a  part  of  the  High  Plains  and  lie 
at  an  altitude  of  3,  000  to  3,  500  feet  above  sea 
level.  The  average  annual  precipitation  is  about 
18  to  20  inches. 

The  soils  belong  to  the  reddish-brown  and  red- 
dish-chestnut soil  zones  and  comprise  the 
Amarillo,  Pullman,  Mansker,  Drake,   Zita,  and 
Springer  series.  Both  high-  and  low-lime  soils 
are  represented.  The  texture  of  the  soils  be- 
comes increasingly  coarse  from  north  to  south 
Clay  loams  predominate  in  Hale  County,  sandy 
loams  and  loamy  sands  in  Terry  County.  The 
native  vegetation  was  short  grass  with  a  scatter- 
ing of  mesquite  and  catclaw  brush,   the  latter  oc- 
curring largely  in  the  sandy  soils. 

Cotton,   sorghum,  and  wheat  are  the  main 
crops  on  the  dryland  area.    The  dominant  crop 
on  the  heavier  soils  of  Hale  County  is  wheat. 
In  Lubbock,  Terry,  and  Lynn  Counties  the  major 
crops  are  sorghum  and  cotton. 

Procedure 
Analysis  of  Climatic  Data 

vVind  and  precipitation  data  from  Suoscajion  3 
of  the  Texas  Agricultural  Experiment  Station,  4 
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miles  east  of  Lubbock,  were  analyzed.  An  ane- 
mometer was  4  feet  above  the  ground.  While 
data  cover  the  period  from  1911,  only  those 
from  1930  to  1954  were  included  in  the  study  of 
climatic  records.  The  seasonal  patterns  of 
precipitation  and  wind,  intensity-frequency  of 
wind  movement,  and  combination  of  rainfall  and 
wind  movement  were  studied. 

Selection  of  Sites 

Thirty  fields  were  chosen  for  portable  wind- 
tunnel  tests.  An  attempt  was  made  to  select  one 
site  representing  average  conditions  of  each 


field.  These  sites  and  10  others  were  used  for 
analysis  of  certain  soil  characteristics  related 
to  erodibility  by  wind.  A  range  of  soil  texture, 
land  capability,  and  cropping  and  tillage  prac- 
tices was  included.  Site  numbers  were  assigned, 
on  the  basis  of  lowest  to  highest  erodibility,  to 
fields  on  which  portable  wind-tunnel  tests  were 
made.  Site  numbers  were  also  assigned  to  other 
fields  in  the  order  they  are  discussed  in  this  re- 
port. 

The  soils  used  in  this  study  are  described  as 
follows: 


Capability 
unit 

II-2 


II -2X 


II- 7 


II-7 


II-7X 


ni-7X£ 


III-70 


III-70 


IV-L12 


IV-L12 


VI-12X 


Mapping  unit 
and  soil  type 

2-A-lR 
Pullman  silty 
clay  loam 

2X-A-1R 
Zita  sandy 
clay  loam 

7-A-lR 

Zita  and 
Amarillo  fine 
sandy  loam 

7-A-2R 
Amarillo  fine 
sandy  loam 

7X-A-iR 
Mansker  fine 
sandy  loam 

7X{-A-2R 
Drake  fine 
sandy  loam 

70-A-lL 
Amarillo  fine 
sandy  loam 

70-A-2R 
Amarillo  fine 
sandy  loam 

LI  2-A-2R 
Amarillo  loamy 
fine  sand 


LI 2-B-2L 
Amarillo  loamy 
fine  sand 

12X-A-2R 
Springer  fine 
sand 


De  scription 


Deep,  fine-textured,  slowly  permeable  soils,  slope  less  than 
1  percent,  less  than  25  percent  of  topsoil  removed  by 
wind. 

Deep,  fine -textured,  moderately  permeable  soils,  0-1-per- 
cent slope,  less  than  25  percent  of  topsoil  removed  by 
wind. 

Deep,  medium-textured,   moderately  permeable  soils, 
slope  less  than  1  percent,  less  than  25  percent  of  top- 
soil  removed  by  wind. 


Same  as  above  except  25-50  percent  of  topsoil  removed, 
predominately  by  wind. 


Deep,  medium-textured,   rapidly  permeable  soils,  0-1- 
percent  slope,  less  than  25  percent  of  topsoil  removed 
by  wind. 

Similar  to  7X-A-1R  except  that  the  soil  is  extremely  cal- 
careous, and  25-50  percent  of  the  surface  soil  has  been 
removed,  primarily  by  wind. 

Deep,  coarser  than  normal  medium-textured,  moderately 
permeable  soils,   0-1-percent  slope,   with  soil  accumula- 
tions less  than  6  inches  thick. 

Same  as  above  except  25-50  percent  of  surface  soil  re- 
moved, primarily  by  wind. 


Deep,   coarse-textured,  moderately  permeable  soils,  sur- 
face  soil  less   than  normal  thickness  (approximately  14 
inches),  0-1-percent  slope,   25-50  percent  of  surface  soil 
removed,  primarily  by  wind. 

Same  as  above  except  on  1  - 3-pe rcent  slope  and  with  soil  ac- 
cumulations more  than  6  inches  '"lick. 


Deep,  coarse-textured,  moderately  rapidly  permeable  soils, 
0-1-percent  slope,  25-50  percent  of  surface  soil  removed' 
by  wind. 
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Portable  Wiiid-Tunnel  Tests 

Single  wind-tunnel  tests  were  made  on  each 
site,  with  the  wind  applied  in  each  test  at  right 
angles  to  the  direction  of  crop  or  stubble  rows. 
Wind  velocity  through  the  center  of  the  duct  was 
about  38  miles  per  hour.  On  slightly  and  mod- 
erately erodible  fields,  the  wind  was  applied  un- 
til all  of  the  erodible  soil  fractions  were  re- 
mo. ed.  A  time  period  of  1  5  to  30  minute s  usually 
was  required  for  the  surface  of  those   soils  to 
stabilize.  The  time  required  for  movement  to 
cease  would  have  been  much  longer  on  more 
erodible  f  ields .  He  re ,  the  weight  of  soil  removed 
at  the  end  of  successive  time  periods  was  deter- 
mined, and  the  total  amount  of  erodible  soil  was 
then  estimated  from  extrapolation  of  the  trend 
line  of  soil  loss  with  time. 

When  the  wind  velocity  in  the  center  of  the  tun- 
nel duct  is  held  constant,  the  wind  force  applied 
to  the  test  surfaces  varies  with  the  roughness. 
Soil  loss  before  a  surface  becomes  stabilized  in 
the  tunnel  duct  varies  with  surface  drag  to  the 
2.5  power  (8)^.  This  power  function  of  soil  loss 
with  surface  drag  was  used  to  adjust  all  losses 
to  a  common  wind-force  level  of  3,  000  pounds 
per  acre.  Past  experience  (H;)  shown  that 

this  drag  is  associated  with  an  atmospheric  wind 
expected  to  occur  at  1  -  to  2-year  frequency-in- 
tervals in  the  High  Plains. 

An  aerodynamic  roughness  of  test  surfaces, 
expressed  in  terms  of  "ridge  roughness  equiva- 
lent, "  was  determined  from  pressure  relation- 
ships measured  in  the  tunnel  duct  (12).  The  "ridge 
roughness  equivalent"  is  an  equivalent  roughness 
based  on  the  height  of  ridges  composed  of  fine 
gravel  2  to  6.  4  mm.  in  diameter  and  having  a 
height-spacing  ratio  of  1:4.  For  example,  if  the 
ridge  roughness  equivalent  is  4  inches,  the  sur- 
face has  a  roughness  and  resists  wind  movement 
to  the  same  degree  as  the  gravel  ridges  4  inches 
high  and  16  inches  apart.  The  ridge  roughness 
equivalent  depends  on  many  factors  such  as  height, 
length,  density,  and  quality  of  vegetative  cover 
and  the  size  and  shape  of  clods,    ripples,  and 
ridges . 

Semiportable  Wind-Tunnel  Tests 

In  addition  to  its  use  on  field  sites,   the  porta- 
ble wind  tunnel  was  located  on  the  Texas  Tech- 
nological College  grounds  at  Lubbock.  A  non- 
erodible  surface  of  crushed  rock  was  spread  on 
the  ground  surface  to  form  a  floor  for  the  tunnel 
duct.  Open-end  trays  5  feet  long,   8  inches  wide, 
and  2  inches  deep  were  placed  level  with  the  non- 
erodible  floor  at  the  leeward  end  of  the  30-foot 
duct.  Samples  of  soil  were  placed  in  the  trays 
in  ihe  manner  normally  followed  in  the  stationary 
tunnel  at  the  Manhattan  headquarters  (4).  The 
surfaces  of  the  trays  were  leveled  as  uniformly 


Numbers  in  parentheses  refer  to  Literature  Qted. 


as  possible  and  exposed  to  a  25-mile-per-hour 
wind  velocity  at  a  6-inch  heightabove  the  soil  in 
the  tray  until  the  movement  of  soil  ceased.  The 
drag  velocity  of  the  wind  on  the  soil  in  the  tray 
was  estimated  to  be  61  cm.  per  second.  This  is 
equivalent  to  a  surface  drag  of  406  pounds  per 
acre. 

Soil  and  Residue  Sampling  and  Analysis 

Amounts  of  crop  residue   on  each  field  were 
determined  by  picking  up  or  raking  the  material 
on  the   surfaces  of  3  areas  of  1  square  meter, 
picked  at  random.  The  material  was  washed  on 
a   1.68  mm.  screen,  dried  befor e  weighing ,  and 
the  weights  expressed  in  pounds  per  acre. 

Composite  soil  samples  of  about  20  pounds  or 
more  from  various  depths  taken  only  when  the 
soils  were  reasonably  dry,  were  obtained  from 
selected  sites  in  the  32  fields.  They  were  trans- 
ported to  the  field  headquarters  in  shallow  trays 
and  thoroughly  air-dried.  A  portion  of  each  sam- 
ple taken  in  the  fall  of  1952  was  testedforer  edi- 
bility in  the  semiportable  wind-tunnel  installa- 
tion. Portions  of  all  samples  were  dry  sieved 
to  determine  the  dry-aggregate  distribution,  and 
the  remaining  portions  v/ere  transported  to  the 
wind-erosion  laboratory  at  Manhattan  for  other 
dete  r  mi  nations. 

The  size  distribution  of  dry  aggregates  or 
clods  was  determined  with  an  automatic  rotary 
sieve  used  regularly  in  this  v/ork  (3),  and  in  a 
limited  number  of  cases  with  a  hand-rotary 
sieve  designed  for  use  in  the  field.*^  The  num- 
ber of  turns  and  the  speed  of  turning  of  the  ro- 
tary-hand sieve  have  been  adjusted  to  make  the 
results  comparable  to  those  with  the  automatic 
sieve. 

Mechanical  stability,   that  is,  the  relative  re- 
sistance of  clods  to  breakdown  by  mechanical 
forces  such  as  sand  abrasion  or  cultivation,  was 
determined  by  repeated  dry  sieving  (_3),  The 
mechanical  stability  is  a  relative  measure  of 
coherence  or  strength  of  cementation  of  aggre- 
gates in  a  dry  state  and,  as  used  in  this  work, 
is  equal  to  100    Wyw  ,  where   W  is  the  weight  of 
aggregates  greater  than  0.  84  mm.  after  the  first 
sieving  and         is  the  weight  of  these  aggregates 
after  the  second  sieving. 

Mechanical  composition,   or  the  proportionate 
amounts  of  sand,   silt,  and  clay,  was  determined 
for  all  samples  by  the  latest  method  of  Bouyoucos 
(Jj.  The  textural  class  for  each  site  is  based  on 
these  determinations.  The  soil  unit  designations 
are  made  in  accordance  with  "Procedure  for 
Making  Farm  Planning  Soil  Conservation  Sur- 
veys, Region  IV,  "  May  2,  1951. 


"Chepil,  W.  S. ,  and  N.  P.  Woodruff.     Estimations  of 
wind  erodibility  of  farm  fields.    .1953  Annual  Report  of 
Investigations  on  the  Mechanics  of  Wind  Erosion,  Appendix 
K.    Manhattan,  Kans.  Mimeo. 
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The  size  distribution  of  water-stable  particles 
was  determined  by  the  modified  method  of  Yoder. 

Calcium  carbonate  determinations  were  made 
by  treating  5  grams  of  soil  with  0.  5  N  sulphuric 
acid  solution  until  evolution  of  carbon  dioxide 
ceased  and  then  titrating  the   soil  suspension 
with  0.  5  N  sodium  hydroxide ,  using  phenolphthal- 
ein  as  an  indicator. 


Results 


Climatic  Factors 


Precipitation  and  wind  movement.  --Fi.Gjure  1 
shows  the  average  pattern  of  wind  and  rainfall 
distribution  for  the  period  1930-52.  The  high 
winds  of  March  and  April  tend  to  occur  before 
the  period  of  substantial  precipitation,  which  be- 
gins in  May,  March  and  April  appear  to  be  the 
critical  months  for  wind  erosion. 

The  records  show  greater  wind  velocity  in 
June  than  in  May.  This  is  the  first  group  of 
records  noted  that  shows  this  phenomenon  in  the 
Plains  area.  The  location  of  the  anemometer  is, 
however,  within  the  influence  of  tree  windbreaks 
and  buildings.  Thus,  protection  from  winds  var- 
ies with  wind  direction,  and  the  data  may  re- 
flect this  influence. 

Rainfall,  wind  velocity,  and  erosion  index.  -- 
Wind  velocities  for  March  and  April  were  at  a 
higher  level  during  1930-40  than  during  the  sub- 
sequent decade  (fig.   2).  While  this  condition  ap- 
pears to  be  common  to  the  Plains  area,   it  is 
possible  that  environmental  changes  in  the  vi- 
cinity of  the  gage  are  responsible  for  part  of  the 
apparent  change.  The  wind  velocities  from  1952 
to  1954  exceed  those  recorded  in  the  previous 
7-year  period. 

The  annual  amounts  of  precipitation  received 
in  1930-53  were  quite  variable  (fig.  2).  While 
the  average  for  the  24  years  is  17.  7  inches,  this 
amount  has  been  exceeded  only  9  out  of  the  24 
years.  During  the  3-year  period  1951-53,  the 
precipitation  averaged  only  13.  1  inches. 

Precipitation  and  the  level  of  wind  movement 
have  much  to  do  with  the  wind-erosion  hazard 
and  combinations  of  low  precipitation  and  high 
winds  tend  to  increase  its  severity.  An  erosion 
index  based  on  climatic  factors  may  be  formed 
somewhat  arbitrarily  as  follows: 


It  is  assumed  that  £  varies  as  5^ 


u  IS  the  average. 


.,  where 


'  2 


March  and  April  wind  velocity  in  miles  per  hour 
for  a  given  year,         is  the  precipitation  occur- 
ring in  the  previous  calendar  year,  and  P     is  the 
precipitation  occurring  in  theyear  prior  to  the 
period  ofP,       Thus,  the  index  for  1952  would  be 
calculated  from 

u    =  6.  5  miles  per  hour  in  1952 
P   =  1  3. 73  inches  in  1951 
P    =  10. 91  inches  in  1950 

or  _   (bjf  

£    -  in  .11  -  14.3 


Plottings  of  this  assumed  climatic  index  of 
erodibility  (fig.  2)  show  that  the  maximum  cli- 
matic hazard  for  the  period  occurred  in  1935. 
The  index  was  at  an  extremely  low  level  during 
1942-51,  and  a  moderate  to  substantial  rise 
occurred  during  1952-54.  Validity  of  the  index 
depends  upon  the  real  values  of  wind  movement 
for  a  given  condition.  Here,  it  may  be  affected 
as  mentioned  previously  by  environmental 
changes  near  the  anemorneter. 

Intensity-frequency  of  wind  movement.  --Pre- 
vious studies  have  shown  that  wind-movement 
data  at  a  given  location  may  be  fitted  into  prob- 
ability series  and  its  recurrence  interval  esti- 
mated .(10).  Data  for  April  at  the  Lubbock  sub- 
station are  arrayed  into  probability  curves  (fig. 
3)  which  indicate  the  following  maximum  wind 
velocities  for  5-  and  50-year  recurrence  inter- 
vals: 


Duration  period 
Days 


Recurrence  interval 
5  years      50  years 

M.  p.  h.       M.  p.  h. 


13.73 


10.91 


I  15.0  20.0 

3  12.0  17.0 

7  9.5  13.0 

30  (average  for  month)       7.0  10.0 

The  average  April  wind  velocity  for  the  23- 
year  period  has  been  6.44  miles  per  hour.  From 
other  studies,  it  has  been  found  that  the  maxi- 
mum movement  expected  to  occur  for  a  3-hour 
period  about  once  in  10  years  is  about  4  times 
the  monthly  average.  This  would  be  25  miles 
per  hour  for  this  particular  gage  location.  Gusts 
in  such  a  wind  would  reach  levels  of  about  3 
times  the  average  for  the  3-hour  period,  or 
nearly  75  miles  per  hour. 

Wind-Tunnel  Tests 

Photographs  of  conditions  of  each  of  the  30  fields 
on  which  wind-tunnel  tests  were  conducted  are 
shown  on  pages  31  to  60.  The  fields  are  arranged 
in  order  of  lowest  to  highest  erodibility.  A  sum- 
mary of  the  information  relative  to  location, 
cropping,   soil  characteristics,  amount  of  crop 
residue,    roughness  of  the  surface,  and  amount 
of  soil  eroded  in  the  portable  tunnel  is  given  for 
each    field    (table  1,  p.  26),     The    values  of 
mechanical  analysis  and  the  percentage  of  erod- 
ible  soil  fractions  less  than  0.  84  mm.  in  diam- 
eter are  from  the  surface  inch  of  soil. 

Marked  influence  of  the  factors  of  soil  struc- 
ture, amounts  of  residue,  and  surface  roughness 
on  erodibility  is  apparent  irom  these  data.  The 
soil  losses  range  from  0.  003  to  410  tons  per 
acre.  Certain  other  factors,  .such  as  surface 
crusting,  are  not  assessable  by  present  meth- 
ods and  complicate  the  problem  somewhat.  The 
three  above  factors  appear  to  be  the  major  ones, 
however,  and  will  be  considered  separately  be- 
fore an  attempt  is  made  :o  derive  an  overall  re- 
lationship. 


01  1  !  1  !  L_j  J_J  L_J  L_ 

JFMAMJJASOND 
Calendar  month 


Figure  1. —Average  rainfall  and  wind  movement  by  calendar  months,  1930-52, 
at  the  Texas  Agricultural  Sub-station  8  east  of  Lubbock. 
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Index  of  erodibility  associated  with  soil  struc- 
ture.  --Figure  4  shows  the  relation  of  the  amounts 
of  soil  eroded  from  5-foot-long  trays  to  the  per- 
centage of  surface  soil  material  less  than  0.  84 
mm.  in  diameter.  These  losses  are  relatively 
small  compared  with  those  obtained  from  the  90- 
square-foot  area  of  the  portable  wind  tunnel, 
where  a  surface  wind  force  of  3,  000  pounds  per 
acre  was  used  instead  of  the  406  pounds  per  acre 
used  on  the  trays.  However,  previous  research 
has  indicated  that  the  shape  of  the  curve  will  be 
similar  for  the  two  conditions. 

The  amounts  of  loss  from  trays  or  from  the 
whole  area  of  the  tunnel  serve  merely  as  a  rela- 
tive measure  of  erodibility.  A  different  tunnel 
than  the  one  used,  no  doubt,   would  produce  dif- 
ferent amounts  of  erosion  even  under  apparent- 
ly the  same  wind  force.    The  amount  of  soil 
eroded  under  the  same  wind  force  in  the  field 
also  varies  with  the  dimensions  of  the  field,  ge o - 
graphic  location,  and  many  other  factors.  Con- 
sequently, the  actual  amounts  of  soil  moved  by 
wind  have  little  significance   so  the  authors  de- 
cided to  express  soil  erodibility  in  dimension- 
less  terms  applicable  under  all  circumstances. 
This  was  done  by  transposing  the  amounts  of 
soil  loss  to  soil  erodibility  index  I  (table  2,  p, 

x(E  ) 

26).  Index  I  is  equal  to  —r=-,         ,  where  x(E)  is 

the  amount  of  soil  eroded  with  a  variable  amount 
of  dry  erodible  soil  fraction  less  than  0.  84  mm, 
in  diameter,  determined  with  either  the  auto- 
matic rotary  sieve  or  the  hand-rotary  sieve; 
and    ifEJjo   is  the  amount  of  soil  eroded  under 

the  same  conditions  when  the  proportion  of  frac- 
tion less  than  0,  84  mm.  is  70  percent,^  Index  I 
of  table  2  is  multiplied  by  10  merely  for  conven- 
ience. 

Residue-roughness  relationships.  -  -In  the  New 
Mexico  study  (14),   soil  eroded  from  the  tunnel 
was  found  to  bear  an  approximate  inverse  re- 
lationship to  RK  ,  where  R  was  the  dry  weight  of 
surface  residue  in  pounds  per  acre  and  K  was 
the  ridge  roughness  equivalent  in  inches. 

For  a  given  value  of  R,  K  has  a  range  of  val- 
ues dependent  upon  the  type  and  orientation  of 
residue.  Figure  5  indicates  the  average  rela- 
tionship based  on  standing  stubble  only,  that  is, 
on  stubble  not  tilled  since  the  crop  was  har- 
vested. Where  tillage  knocked  down  the  residue 
but  did  not  appreciably  affect  the  roughness  of 
the  soil  surface,  as  obtainable  with  a  one-way 
disk,  the  values  of  K  were  much  lower  for  com- 
parable values  of  R.  Figure  5  shows  100  is  an 
approximate  minimum  obtained  in  the  field  for 
the  product  RK. 

Wind- velocity  reductions  near  the  soil,  -  -Dif- 
ferent degrees  of  cover  and  roughness  of  a  soil 
surface  will  give  different  distributions  of  wind 
velocity  above  the  surface,  and  the  pattern  of 
wind  velocities  tends  to  remain  the  same  over 
a  given  surface  regardless  of  the  velocity.  Ra- 
tios will  bring  out  differences  between  different 

See  footnote  4. 


surfaces.  Here,   it  is  convenient  to  use  the 
velocity  in  the  center  of  the  36-inch  square  duct 
as  a  basis  for  comparison.  Thus,   the  velocity 
at  any  height  above  the  surface  may  be  expressec 
as  a  ratio  of  the  velocity  in  the  center  of  the  tun- 
nel,        ,   where  V  is  the  velocity  at  any  height 

and        is  the  velocity  18  inches  above  the  soil 
surface  in  the  center  of  the  tunnel,  ^ 
Figure  6  shows  the  velocity  distributions, -p— , 

c 

obtained  at  different  heights  over  four  sites. 
The  distribution  above  the  surface  of  site  4  was 
obtained  after  removing  all  residue  and  leveling 
the  soil. 

If  we  consider  the  relative  velocities  at  a  1  -inch 
height,  they  are  as  follows: 


Site  No. 


Reduction  in  relative 
Relative      velocity  creditable 
velocity   to  cover  


Rati  o 

4  (bare,  smooth 

soil)   0.575 

10  (865  lbs. /acre 
sorghum  resi- 
due)  370 

2  (1,  890  lbs.  /acre 
sorghum  resi- 
due)  190 

1  (2, 275  lbs, /acre 
sorghum  resi- 
due)  060 


100  (1  -y-/ 0.575) 
Percent 

0 

36 

67 

90 


The  percentage  reduction  in  relative  velociW 
at  the  1 -inch  height  is  calculated  from  the  ratios 
y 

-r^   as  shown  in  the  tabulation.  Similar  values  of 

velocity  reductions  at  the  1-inch  height  are  given 
on  pages  31  to  60  for  all  wind-tunnel  test  sites. 
Force  taken  by  cover  above  1-inch  height.  -  - 
The  percentage  of  the  total  wind  force  taken  by 
the  cover  above  a  height  of  1 -inch  also  m.ay  be 

calculated  from  the  velocity  ratios  Force  is 

proportional  to  velocity  squared.  The  percentage 
of  wind  force  bearing  on  the  cover  above  a  1-inch 
height  is  as  follows: 


%  force  =  100 


1  -(77-/0.575)2 


where  ii  is  the  velocity  ratio  at  a  1-inch  height 
above  any  surface  and  the  ratio  0.  575  is  the  val- 
ue of -p.   over  a  smooth,  bare  surface,   such  as 

site  4.  Calculations  will  demonstrate  that  the 
cover  on  sites  10,   2,  and  1  is  capable  of  taking  • 
59,  89,  and  99  percent  of  the  wind  force,  re- 
spectively. Similar  values  for  all  sites  on  which 
the  tunnel  was  used  are  given  on  pages  3  1  to  60. 
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100 


•5        20  30        40       50    60   70  80  SO  100 

%  Dry  fraction  <0.84  mm.  in  diameter 

Figure  4.--RelatiQn  of  soil  losses  from  5-foot  wind-tunnel  trays  to  the  proportion  of  dry-soil  frac- 
tions less  than  0.84  mm.  in  diameter. 
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Figure  5.~Relationship  of  RK,  the  residue  roughness  complex,  to  the  omount  of  residue  on  land  un- 

tlMed  since  the  growth  of  the  last  crop. 
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©  Site  I  (2275  lbs/acre  sorghum  residue) 

K  Site  2  (  1890  lbs/acre  sorghum  residue) 

o  Site  10  (  665  lbs/acre  sorghum  residue) 

+  Site  4  (Smooth  and  bare  soil  surface) 
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Figure  6. -Relative  velocities  measured  at  four  heights  above  the  soi!  surface  for  various 

cover  conditions. 
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The  percentage  of  wind  force  taken  by  the  cov- 
er above  a  height  of  1  inch  appears  to  bear  a  fair 
relationship  to  the  value  of  RK  (fig.  7). 

Measured  soil  losses  in  relation  to  surface 
variables.  --An  equation  expressing  the  relation- 
ship among  the  measured  variables  was  deter- 
mined by  the  multiple  regression  method.  All 
wind-tunnel  data,    except  sites  9  and  II,  were 
used.  The  equation  derived  is: 


3,302 


10/ 


(RK)' 


(1) 


where  X  is  the  measured  soil  loss  in  tons  per 
acre,  10  /  is  the  dimensionle ss  soil-erodibility 
index  for  any  percentage  of  surface  material  less 
than  0.84  mm.  in  diameter  (table  2,   p.  26),  R  is 
the  weight  of  surface  residue  in  pounds  per  acre, 
and  /C  is  the  ridge  roughness  equivalent  in  inches. 
Figure  8  shows  the  correlation  between  measured 
and  calculated  soil  loss. 

Estimation  of  erodibility  of  farm  fields.  -- 
Equation  (1),  based  on  soil  losses  measured  in 
the  wind  tunnel,  may  be  used  for  estimating  the 
relative  erodibility  of  farm  fields.  Some  idea  of 
the  accuracy  that  can  be  expected  from  such  es - 
timations  may  be  obtained  from  the  degree  of 
deviation  of  individual  measurements  of  erodibil- 
ity from  the  curve  in  figure  8.  The  coefficient  of 
correlation  between  the  measured  and  the  esti- 
mated soil  losses  (table  1,  p.  26)  is  0.803.  This 
is  highly  significant,  since  the   required  value 
at  a  0.  1-percent  level  is  0.  597. 

Where  a  large  number  of  cases  is  involved, 
some  simple  method  of  estimating  the  relative 
erodibility  is  expedient.  The  alinement  chart 
(fig.  9)  is  prepared  to  facilitate  the  estimations. 
Erodibility  A'  is  read  as  follows:  A  straightedge 
is  passed  through  the  percent  value  of  erodible 
soil  fraction  le  ss  than  0,  84  mm,  in  diameter  on 
line  AS  and  through  the  value  of  RK  (the  product 
of  residue  in  pounds  per  acre  and  ridge  rough- 
ness equivalent  in  inches)  on  line   EF  ,  The  erodi- 
bility value  corresponding  to  these  conditions 
lies  at  the  point  where  the  straightedge  crosses 
line  CD. 

Example :  Let  it  be  assumed  that  the  propor- 
tion  of  erodible  fraction  is  83  percent  and 
the  product  RK  is  1,500,  Erodibility  X  will 
be  found  at  the  point  where  a  straight  line 
joining  these  two  values  crosses  CD;  or,  in 
this  case  X  is  4.4  tons  per  acre. 

The  alinement  chart  can  be  used  similarly  to 
determine  the  amount  of  crop  residue  required 
to  -educe  erodibility  to  any  level,   if  the  propor- 
tion of  erodible  soil  fraction  and  the  ridge  rough- 
ness equivalent  are  known: 

Thus,   if  a  soil  contains  83  percent  erodible 
fraction  and  erodibility  is  desired  to  be  re- 
duced to  an  insignificant  amount  of  0.  25  ton 
per  acre,  then  a  straightedge  connecting 
these  two  points  will  cross  line  £F  at  1  1 ,  500, 


the  required  value  of  RK .  The  amount  of 
crop  residue  R  when.  RK  =  1  1,  500  is  shown 
in  figure  5  to  be  1,  500  lbs. /acre. 

This  is  the  residue  required  if  the  soil  surface 

is  essentially  smooth,  as  it  would  be  before  the 

stubble  is  worked.  In  this  case  the  ridge  rough- 

•     '     ^  .    1  1.  500         _  _  .     ,  .  , 

ness  equivalent  is    ^  '500'  °^    •     inches.  If  ridge 

roughness  equivalent  is  other  than  7,  7  inches, 
the  amount  of  required  crop  residue  would  be 
different  to  the  extent  that  v/hen  these  two  fac- 
tors are  multiplied  their  product  is  1 1 ,  500. 

If  surface  roughness  and  amount  of  surface 
residue  are  known,   the  alinement  chart  also  can 
be  used  to  estimate  conveniently  the  degree  of 
soil  cloddiness  (clods  greater  than  0.  84  mm.  in 
diameter)  required  to  reduce  erodibility  to  any 
level. 

The  alinement  chart  and  the  equation  (1),  from 
which  the  chart  is  derived,  are  applicable  only 
to  conditions  under  which  the  wind-tunnel  tests 
were  conducted--generally  on  loose,  noncrusted 
soils.  Under  other  conditions,  the  relationship 
arnong  the  estimated  variables  might  be  consid- 
erably different.   The  alinement  chart  was  held 
within  reasonable  limits  of  the  data  available 
from  this  study. 

Tentative  methods  of  estimating  the  proportion 
of  erodible  soil  fractions,  the  amount  of  crop 
residue,  and  the  ridge  roughness  equivalent  are 
described  in  another  report.^ 

A  wind-erosion  classification  based  on  erodi- 
bility X  may  be  made  as  follows: 


Erodibility 
value  X 

Erodibility 

Basia  of  classification 

<  0.25 

Soil  is  sufficiently  protected  by  clods, 

Insignificant 

ridges,  or  vegetative  cover  to  make  it 

essentially  nonerodlble. 

0.25  -  5.0 

Slight  to 

Soil  is  only  partly  protected  frcji 

moderate 

erosion. 

>  5.0 

High  to 

Soil  is  highly  erodible  and  its  surface 

very  high 

is  virtually  unprotected  from  wind. 

Soil  Characteristics  Influencing  Wind  Erosion 

Cloddi  ness  of  the  dry  soil,   or  dry  aggregate 
structure,  is  the  primary  factor  influencing 
erodibility  by  wind,  A  number  of  factors  in- 
fluence the  clod  structure  and,  consequently, 
the  erodibility.  Some  of  these  are  soil  texture, 
kind  and  amount  of  organic  matter,  water  sta- 
bility of  the  clods,  amount  of  free  calcium  car- 
bonate, seasons,  and  the  different  cropping  and 
tillage  practices.  This  study  was  undertaken  to 
evaluate  some  of  these  factors.  Detailed  data 
obtained  on  32  different  sites  are  included  in 
tables  3,  4,  and  5,  pages  27  to  29.  Figures  and 
condensed  tables  have  been  prepared  to  show 
more  clearly  the  effects  of  the  various  factors. 
Sites  1  to  30  are  described,  along  with  photo- 
graphs, on  pages  3  1  to  60  and  sites  31  to  40  a'-e 
de  scribed  in  table  6,  page  29. 

'See  footnote  4. 
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Figure  7."Percentage  of  wind  force  taken  by  cover  in  relation  to  RK. 
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Figure  8."Corre!ation  botwean  m«osured  and  calculated  ©rodibility. 
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igure  9.--Alinement  chart  for  estimating  erodibility  from  existing  conditions  of  soil  cloddiness,  surface  roughness, 
and  crop  residue.  The  chart  can  also  be  used  for  estimating  the  amount  of  crop  residue,  degree  of  surface  rough- 
ness, and/or  degree  of  soil  cloddiness  required  to  reduce  erodibility  to  any  level  within  its  limits. 
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Relation  of  erodibility  to  soil  cloddiness.  --A 
definite  association  exists  between  the  propor- 
tion of  erodible  soil  fraction  less  than  0.  84  mm. 
in  diameter  and  the  amount  of  soil  material 
eroded  (fig.  4),  The  data  indicate  a  similar  re- 
lationship between  the  highly  erodible  fraction 
less  than  0.42  mm.  and  the  amount  of  soil  eroded. 
Either  or  both  of  these  fractions  serve  equally 
well  as  indicators  of  erodibility  by  wind.  The 
cloudiest  soils  have  the  lowest  proportion  of 
highly  erodible  and  semierodible  fractions  and, 
therefore,  are  least  erodible.  A  negligible 
amount  of  erosion  (0.  1  ton  per  acre)  occurs 
when  the  soil  contains  about  30  percent  of  the 
fraction  less  than  0.  84  mm.  in  diameter  (fig. 
4).  Soil  containing  less  than  this  amount  of 
erodible  fraction  may  be  considered  nonerodible. 

The  highly  erodible  and  semierodible  fractions 
have  been  used  successfully  as  indicators  of 
erodibility  of  soil  by  wind  (2,  9).  Although  they 
are  not  the  only  primary  factors  that  influence 
erodibility,  they  are  by  far  the  most  important. 
The  influence  of  other  factors  is  cancelled  to 
some  degree  by  opposing  trends  and  by  relative- 
ly large  inherent  errors  of  estimation.  These 
minor  factors  are  the  primary  reason  for  a  cer- 
tain amount  of  deviation  of  individual  values  of 
erodibility  from  the  average  values  (fig.  4).  De- 
spite some  error  of  estimation,  however,  it  is 
possible  to  determine  by  dry  sieving  the  approx- 
imate relative  erodibility  of  soils  by  wind. 

The  influence  of  depth  on  clod  structure  and 
erodibility.  --Cloddiness  increases  appreciably 
with  depth  in  all  soils.  Inversely,  the  amount  of 
erodible  fraction  less  than  0.  84  mm.  decreases 
with  depth  (fig.   10,  left).  The  erodible  fraction 
decreased  to  30  percent  at  depths  of  about  3 
inches  in  loam,   clay  loam,  and  sandy  clay  loam, 
5  inches  in  sandy  loam,  and  12  inches  in  loamy 
sand.  Soil  structure  below  these  depths  may  be 
considered  nonerodible,  even  if  only  temporarily. 
It  is  evident  from  these  data  that  loamy  sand 
would  have  to  be  plowed  much  deeper  than  loam 
to  produce  equal  cloddiness  of  the  surface  soil. 

The  influence  of  soil  texture  on  clod  structure 
and  erodibility.  --On  the  average,  loamy  sand 
was  more  tlian  8  times  more  erodible  than  sandy 
loam,  and  more  than  40  times  more  erodible  than 
the  fine  r  -  textured  soils  (loam,  clay  loam,  and 
sandy  clay  loam)  (fig.   10,  right). 

The  clay  fraction  is  the  main  soil  constituent 
that  governs  the  erodibility  by  wind.  Loamy  sand 
has  the  least  clay  and  the  largest  proportion  of 
erodible  fractions,   sandy  loam  has  more  clay  and 
fewer  erodible  fractions,  loam  and  clay  loam 
have  the  highest  content  of  clay  and  the  lowest 
proportion  of  erodible  fractions  in  the  first  inch 
of  soil  (fig.   11).  A  comparable  relationship  be- 
tween clay  and  erodible  fractions  is  found  at  low- 
er depths,  although  it  is  on  a  different  general 
level. 

Variations  in  soil  texture,   structure,  and 
erodibility  with  de pth.  - -The  percentage  of  clay 
increases  with  depth  m  all  soils  (fig.   12,  left). 
Below  the  cultivated  zone,  an  increase  of  clay 
with  depth  is  due  to  the  well-known  illuviation 


and  v/eathering  processes  that  occur  to  a  certain 
degree  even  in  the  so-called  "dry"  regions.  With- 
in the  cultivated  zone,  however,   the  texture  would 
tend  to  be  uniform  if  no  erosion  occurred. 

As  a  result  of  wind  erosion,   silt  and  clay  often 
are  removed  from  the  surface  of  the  soil,  and 
the  sand  is  left  behind.  This  sorting  action  is  ex- 
tremely harmful  in  dryland  areas,  especially  on 
coarse -textured  soils.  Whenever  plowing  is  per- 
formed, the  mantle  of  sand  is  buried,   some  clods 
are  brought  to  the  surface  and  erosion  is  decreased, 
at  least  temporarily.  As  soon  as  clods  are  dis- 
integrated by  tillage  and  weathering,   erosion  sets 
in,  the  silt  and  clay  fractions  are  removed,  and 
the  land  becomes  sandier  than  ever.  Practices 
such  as  deep  plowing  to  control  wind  erosion  are 
temporary  expedients  unless  they  are  supple- 
mented with  more  permanent  methods,   such  as 
irrigation. 

Soil  conservation  in  the  face  of  wind  erosion  in 
dry  regions  is  specifically  the  conservation  of 
clay  and  organic  matter.  Both  are  associated 
closely  and  tend  to  be  removed  simultaneously. 
The  greater  the  amount  of  clay  in  the  soil,  at 
least  up  to  about  30  percent,  the  lower  is  the 
erodibility  (fig.   12,   right).  Hence,  the  longer 
the  soil  has  been  exposed  to  wind  erosion  the 
more  sandy  and  the  more  erodible  it  will  be. 

It  is  evident  from  the  data  obtained,  however, 
that  a  decrease  in  erodibility  of  the  soil  from 
lower  depths  is  not  altogether  due  to  the  increase 
in  clay.  Soils  having  a  uniform  texture  with  depth 
have  a  much  higher  proportion  of  erodible  frac- 
tions at  the  surface  than  at  lower  depths.   The  in- 
creased cloddiness  with  depth  is  due  in  great 
measure  to  the  force  of  compaction.  The  lower 
the  depth,  the  greater  is  the  degree  of  compac- 
tion, the  less  the  degree  of  disintegration  of 
structure  by  forces  of  the  weather,  and  the  low- 
er the  erodibility  of  the  soil. 

Soil  compaction  is  the  cause  of  several  serious 
soil  problems.  It  decreases  soil  permeability, 
increases  erosion  by  water,  decreases  root  pene- 
tration, and  reduces  the  productive  capacity  of 
the  soil.  The  ideal,   of  course,  is  a  loose  soil  bed 
composed  of  compact  soil  aggregates  that  possess 
sufficient  stability  against  the  three  main  disinte- 
grating forces:  weather,   tillage  implements,  and 
erosion.  In  dryland  areas,  however,   soil  com- 
paction may  be  turned  into  a  benefit  by  deep  till- 
age with  appropriate  implements.  Such  imple- 
ments would  have  to  break  up  the  compacted  zone, 
bring  compact  clods  of  appropriate  size  to  the 
surface,  and  retain  crop  residues  on  the  surface 
of  the  ground.  This  would  tend  to  increase  soil 
permeability,  decrease  erosion  by  wind  and 
water,  increase  root  penetration,  and  thereby 
increase  the  productive  capacity  of  the  soil. 

The  compacted  clods  are  softened   and  in  time 
become  disintegrated  by  the  forces  of  the  weather. 
The  process  of  compaction  goes  on  all  the  time 
at  lower  depths,  however,   so  that  more  stable 
clods  may  be  brought  up  periodically  as  part  of 
a  general  routine  of  farming. 

.Mechanical  stability  of  soil  clods.  --The  ability 
of  clods  to  resist  breakdown  by  mechanical  forces. 
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known  as  mechanical  stability,  varies  directly 
with  the  ability  of  the  clods  to  resist  disintegra- 
tion by  abrasive  action  of  drifting  soil.  This  ab- 
rasive action  is  one  of  the  most  serious  aspects 
of  erodibility  by  wind.  The  mechanical  stability 
as  determined  by  repeated  dry  sieving  in  this 
study  is  an  indicator  of  the  relative  abradability 
of  clods  at  various  deptVis  and  on  different  soils. 

Mechanical  stability  of  clods  greater  than  0.  84 
mm,  in  diameter  increases  with  depth  in  all  soils 
(fig.  13).  It  also  increases  with  the  fineness  of 
soil  texture,  that  is,   with  percentage  of  clay. 
Thus,   the  coarsest  soil  (loamy  sand)  has  the  low- 
est mechanical  stability  and  clay  loam  the  highest 
at  corresponding  depths.  It  is  apparent,  however, 
that  the  increased  mechanical  stability  of  clods, 
as  well  as  increased  cloddiness,  with  depth  is  due 
partly  to  the  increased  amount  of  clay  and  part- 
ly to  the  degree  of  soil  compaction.  The  lower 
the  depth,  the  greater  are  the  degree  of  com- 
paction and  the  mechanical  stability  of  the  clods. 

The  influence  of  water-stable  structure  on 
cloddiness  and  erodibility.  --The  resistance  of 
soils  to  wind  action  appears  to  depend  primarily 
on  their  ability  to  form  massive  secondary  ag- 
gregates or  clods.   Most  of  the  soils  analyzed 
contain  an  exceedingly  small  proportion  of  water- 
stable  particles  or  aggregates  of  the  size  not 
erodible  by  wind,  that  is,  greater  than  0.  84  mm. 
in  diameter  (table  3,   p.  27).  In  19  of  the  21  cases 
analyzed,  they  did  not  exceed  3  percent  in  the 
surface  soil.  The  amount  of  semierodible  water- 
stable  grains  (0.42  to  0.84  mm.)  was  a  little 
greater,  but  in  no  case  did  it  exceed  10  percent. 
In  the  great  majority  of  cases,    the  amount  was 
much  less  than  10  percent.  At  lower  depths,  the 
amounts  of  semierodible  and  nonerodible  water- 
stable  fractions  were  somewhat  greater.  Evident- 
ly, these  water-stable  fractions  broke  down  some- 
what when  exposed  to  the  forces  of  the  weather 
near  the  surface.  These  dryland  soils  apparently 
lack  sufficient  amounts  of  coarse  water-stable 
grains  or  aggregates  to  resist  the  wind,  and  no 
feasible  method  has  been  found  to  form  and  main- 
tain them  in  the  desired  quantities. 

The  influence  of  calcium  carbonate  (lime)  on 
soil  structure  and  erodibility.  --An  accurate 
evaluation  of  the  influence  of  free  calcium  car- 
bonate, or  lime,   on  soil  structure  and  erodibil- 
ity is  extremely  difficult  to  make  in  the  field. 
Sites  exactly  alike  in  texture  and  other  charac- 
teristics, but  varying  in  lime,  are  almost  im- 
possible to  find.  The  lime  itself  has  some  in- 
fluence on  soil  texture.  However,  an  attempt 
was  made  to  compare  some  structural  charac- 
teristics and  the  erodibility  of  two  soil  series 
high  in  lime  (Mansker  and  Drake  fine  sandy 
loam)  with  one  series  low  in  lime  (Amarillo  fine 
Sondy  loam).  The  soils  did  not  contain  exactly 
the  same  amounts  of  clay.  Since  clay  has  an  im- 
portant influence  on  the  proportion  of  erodible 
fractions,  an  appropriate  correction  for  its  ef- 
fect was  made  on  the  basis  of  the  percentage 
clay  content  equal  to  that  in  the  corresponding 
ligh-lime  soil.  This  correction  was  made  in 


accordance  with  figure  12  and  erodibility  was 
determined  from  table  2,  page  26. 

The  high-lime  soils  contained  an  appreciably 
greater  proportion  of  erodible  soil  fractions  than 
the  soil  of  similar  texture  with  only  a  trace  of 
lime,  and  were  at  least  twice  as  erodible  (table 
7,  p.  30),  The  high-lime  soils  differed  in  erodi- 
bility also,   the  soil  containing  about  3  percent  of 
lime  being  more  erodible  than  soil  containing 
about  6  percent  of  lime.  These  results  substan- 
tiate,  in  general,   the  more  detailed  study  con- 
ducted previously  on  this  subject  (4). 

The  mechanical  stability  of  clods  in  the  high- 
lime  soils  appeared  to  be  lower  than  those  in 
the  low-lime  soil.  It  is  evident  that  softening  or 
loosening  of  soil  clods  by  lime  is  followed  by 
their  partial  disintegration  to  sizes  of  fractions 
erodible  by  wind. 

Effects  of  seasons.  --Attempts  to  evaluate  sea- 
sonal influences  on  crop  residues,   soil  structure, 
and  surface  roughness  were  made  on  fields  un- 
disturbed by  cultivation  from  fall  1952  to  spring 
1953.  Only  two  such  fields  were  available  for 
study,   site  12  in  wheat  and  site  5  in  sorghum 
stubble. 

The  amount  of  crop  residue  on  site  12  was 
greater  in  the  spring  than  in  the  previous  fall, 
due  to  growth  of  wheat  (table  8,  p.  30  ).  The 
amount  of  sorghum  residue  on  site  5  decreased, 
some  of  it  evidently  being  destroyed  by  decom- 
position. Some  stubble  was  flattened  by  wind  and 
lost  part  of  its  effectiveness  in  protecting  the 
s  oil. 

The  proportion  of  erodible  soil  fractions  (table 
8)  and  the  ridge  roughness  equivalent  of  the  two 
fields  changed  little  from  fall  to  spring.  Soil 
structural  disintegration  usually  occurs  during 
the  winter  months  (7),  due  to  freezing  and  thaw- 
ing, but  the  winter  of  1952-53  was  unusually 
mild  and  dry  and  had  little  influence  on  soil 
structure.  There  appeared  also  to  be  little 
change  in  soil  structure  during  the  winter  of 
1953-54,  but  some  change  was  noted  in  the  me- 
chanical stability  of  soil  clods,    especially  those 
at  or  near  the  surface.  The  clods  were  softer 
in  the  spring  and  were  more  readily  broken  by 
crushing  or  sieving.  Where  the  soils  were  un- 
disturbed by  tillage,   mechanical  stability  in- 
creased appreciably  with  depth  (table  8). 

Influence  of  tillage  and  harvesting  implements.  - 
In  the  fall  1952  and  spring  1953  study,   19  of  21 
fields   received  tillage   treatment  in  the  early 
spring.  Eleven  fields  were  listed  and  8  were 
chiseled.  The  height  of  most  of  the  lister  ridges 
was  about  10  inches;  the  height  of  chisel  ridges 
varied. 

In  all  but  4  fields,  the  proportion  of  erodible 
soil  fraction  less  than  0.84  mm.   in  the  surface 
inch  of  soil  was  lower  in  the  spring  than  in  the 
fall.  This  was  due  primarily  to  bringing  clods 
to  the  surface  through  tillage,  since  tillage  de- 
creased erodible  fractions  at  the  surface  in  each 
of  the  3  textural  groups  of  soil  (table  9,  p.  30). 
Apparently,   the  proportion  of  erodible  fraction 
would  have  remained  much  the  same  if  the  land 


Figure  13."Mechanica!  stability  of  clods  of  various  soil  classes  at  different 

depths. 
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had  not  been  tilled.  On  an  overall  basis,  how- 
ever,  soil  erodibility  was  not  reduced  as  much 
as  the  change  in  the  proportion  of  credible  frac- 
tions would  indicate.  Tillage  also  buried  or 
flattened  much  of  the  crop  residue,   which  tended 
to  increase  erodibility. 

A  lister  was  more  effective  than  a  chisel  in 
reducing  the  amount  of  erodible  material  at  the 
soil  surface  and  in  increasing  the  surface  rough- 
ness, but  it  buried  a  greater  proportion  of  crop 
residue  (table  9).  Whether  listing  or  chiseling 
was  more  beneficial  in  reducing  erodibility  de- 
pended on  the  kind  of  soil,   soil  structure,  rough- 
ness, and  crop  residue  existing  before  the  tillage 
operation.  If  the  amount  of  crop  residue  was  low 
(less  than  500  poutxds  per  acre),   listing  generally 
was  beneficial  in  reducing  erodibility;  if  the  crop 
residue  cover  was  good,  listing  sometimes  in- 
creased the  erodibility.  Generally,  therefore, 
listing  was  beneficial  on  coarse -textured  soils 
where  the  amount  of  crop  residue  afforded  poor 
protection,  but  chiseling  was  the  better  on  fine- 
textured  soil  where  residues  were  more  abundant. 

Mechanical  cotton  harvesting  equipment  pul- 
verized from  40  to  70  percent  of  the  surface  crust 
and,  therefore,  considerably  increased  the  sus- 
ceptibility of  soil  to  erosion  by  wind.  These  ef- 
fects could  not  be  measured  entirely  by  dry  siev- 
ing but  are  plainly  indicated  in  photographs  of 
sites  13,   14,   15,  and  18.  Handpicked  cotton  land 
was  less  erodible  (site  7)  but  seldom  contained 
enough  residue  to  assure  adequate  protection 
against  wind. 

The  influence  of  deep  plowing.  --Sites  33  and 
34  were  plowed  17  and  14  inches  deep,  respec- 
tively, in  1950,  and  site  35  was  plowed  14  inches 
deep  in  1952  to  control  wind  erosion.  These  sites 
are  fairly  close  together  on  the  Terry  County  Ex- 
periment Station  at  Brownfield,  Tex.  The  soil  is 
loamy  fine  sand.  Sites  31  and  32  on  the  same  soil 
were  not  deep  plowed  and  provided  a  check  for 
evaluating  the  effects  of  deep  plowing. 

The  surface  soil  on  site  35,  plowed  in  the 
spring  of  1952,   was  reasonably  cloddy  in  Novem- 
ber 1952,  but  the  surface  soil  on  sites  33  and  34, 
plowed  in  1950,  was  in  a  highly  erodible  condi- 
tion at  the  time  of  testing  (fig.   14).  The  soil  on 
the  unplowed  land  on  sites  31  and  32  was  still 
nior e  e rodible ,  however,  than  that  on  any  of  the 
deep-plowed  fields. 

Conditions  on  the  plowed  and  unplowed  land 
were  reexamined  in  the  spring  of  1953  (table  4, 
p.  28  ),  when  drift  accumulations  about  6  inches 
deep  and  blowouts  were  found  throughout  both 
the  plowed  and  unplowed  plots.  The  effects  of 
deep  plowing  were  thus  obliterated.  Therefore, 
more  isolated  fields  were  chosen  for  this  study 
in  December  1953. 

Table  5,  page  29  (sites  14,   16,   and  26)  gives 
the  results  of  the  December  1  953  study  of  deep 
plowing.  Erodibility  of  deep-plowed  Am.arillo 
loamy  fine  sand  on  sites  14  and  16  was  only  I.  7 
stid  15.4  percent,   respectively,   of  that  on  site 
26  which  was  not  deep  plowed.   Deep  plowing,  on 
the  average,  increased  the  clay  content  of  the 
surface  soil  from  5.7  to  10.4  pe r cent  and  de- 


creased the  sand  content  from  90.  9  to  80.  9  per- 
cent. The  results,   in  general,   substantiate  those 
obtained  at  the  Terry  County  Experiment  Station 
in  fall  1952.  They  indicate  that  the  deep-plowed 
soil,  although  less  erodible  than  the  unplowed 
land,  is  still  potentially  highly  erodible;  and,  un- 
less the  soil  is  protected  from  wind  erosion,  the 
beneficial  results  of  deep  plowing  can  be  nullified 
rapidly  by  the  sorting  action  of  erosion. 

Large  clods  brought  to  the  surface  by  plowing 
apparently  tend  to  disintegrate  within  a  year  or 
two  after  the  operation.  The  real  significance  of 
the  plowing  is  the  bringing  up  of  the  clayey  soil 
material  from  below  to  increase  soil  productiv- 
ity. The  more  clayey  soil  will,  no  doubt,  main- 
tain a  cloddier  and  less  erodible  structure  as 
long  as  no  soil  drifting  occurs.  But  if  stability 
of  the  surface  is  not  maintained  after  deep  plow- 
ing, beneficial  results  from  the  practice  are 
short-lived.  Continued  drifting  of  the  surface 
will  eventually  bring  about  a  condition  where 
clayey  material  is  not  within  the  reach  of  further 
deep  plowing.  The  resulting  deep  mantle  of  sand 
will  then  tend  to  be  more  hazardous  than  the  ini- 
tial shallower  mantle. 

Summary 

Many  factors  are  associated  with  the  erosion 
of  soil  by  wind.  They  can  be  grouped  under  three 
major  categories:  climate,   soil,   and  vegetative 
cover.  This  study  was  conducted  to  gain  some 
information  on  these  various  factors,  particular- 
ly as  they  relate  to  specific  conditions  in  western 
Texas . 

Analysis  of  climatic  factors  indicated  that 
March  and  April  are  normally  the  hazardous 
months,  from  the  standpoint  of  high  winds  and 
low  precipitation.  The  combination  of  these  two 
factors  in  1952-53  represented  the  most  unfavor- 
able condition  experienced  in  a  decade,  but  the 
situation  was  still  much  more  favorable  tVian  the 
extremely  adverse  combinations  of  the  1930's. 

The  erodibility  of  a  field  at  a  given  time  was 
governed  by  conditions  at  the  immediate  surface. 
Surface  roughness,  amount  and  type  of  residue, 
and  cloddiness  appear  to  be  the  major  variables. 
The  relative  importance  of  each  of  these  variables 
is  indicated  in  a  basic  formula  derived  from  this 
study.  The  formula  may  be  used  for  estimating 
the  relative  erodibility  of  loose,  noncrusted  soils, 
but  such  estimations  would  be  only  approximate. 
Influences  attributive  to  other  factors,   such  as 
crusting  which  is  not  really  measurable  with 
present  techniques,  are  not  included  in  the  for- 
mula. 

Wide  contrasts  were  found  in  the  ability  of  res- 
idue cover  to  remove  the  force  of  the  wind  from 
the  immediate  soil  surface.  For  example,  sor- 
ghum stubble  was  capable  of  taking  from  20  to  99 
percent  of  the  wind  force,  depending  upon  its 
height  and  density.  Standing  stubble  was  much 
more  effective  in  protecting  the  soil  than  stubble 
knocked  down  by  tillage,   such  as  one -way  disking. 
In  general,   the  cotton  residue  on  machine - 
stripped  fields  was  inadequate  and  afforded 
poor  soil  protection. 
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Figure  14.— Amounts  of  erosion  in  November  1952  on  deep-plowed  and  not 
deep-plowed  land.  Sites  31  and  32  not  plov/ed;  Sites  33  and  34  plowed 
1950;  Site  35  plowed  in  spring  1952. 
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Cloddiness  and  stability  of  soil  material  to 
wind  increased  with  depth  in  all  soils.  Soil  erodi- 
bility  was  related  to  cloddiness  and  to  the  texture 
of  the  soils.  On  the  average,  loamy  sand  was 
more  than  8  times  more  e rodible  than  sandy  loam, 
and  more  than  40  times  more  erodible  than  the 
finer  textured  soils. 

The  pulverization  of  soil  by  mechanical  cotton- 
harvesting  equipment  appears  to  be  a  definite 
problem  from  the  standpoint  of  wind-erosion  con- 
trol. Similar  effects  are  produced  from  trampling 
by  livestock. 

Water-stable  aggregates  of  the  size  resistant 
to  wind  are  virtually  nonexistent  in  these  dryland 
soils.  Resistance  to  wind  action  depends  prima- 
rily on  their  ability  to  form  clods  much  larger 
than  the  water-stable  aggregates.  The  percentage 
of  clay  fractions  in  these  soils  governs  largely 
their  cloddiness  and  their  ability  to  resist  wind. 

The  percentage  of  clay  was  found  to  increase 
with  depth  in  all  soils.  As  a  result  of  wind  ero- 
sion,  silt  and  clay  often  are  removed  from  the 
surface  of  the  soil,  and  the   sand  is  left  behind. 
This  sorting  action  is  extremely  hazardous 
on  coarse -textured  soils  of  dryland  areas. 

Deep  tillage  was  beneficial  for  wind-erosion 
control  where  it  brought  up  compacted  clods  from 
lower  depths.  Stable  clods   can  be  brought  up 
periodically  as  part  of  a  general  routine  of  farm- 
ing, but  the  tillage  machinery  must  be  of  a  type 
that  will  bury  the  least  amount  of  crop  residue. 
Listing  was  extremely  useful  in  controlling  ero- 
sion by  wind,  especially  on  sandy  soils  having 
little  vegetative  cover.  The  lister  buried  most 
of  the  crop  residue,  but  this  was  more  than  com- 
pensated for  by  an  increase  in  soil  cloddiness  and 
surface  roughness.  A  chisel  was  apparently  more 
satisfactory  for  controlling  wind  erosion  on  me- 
dium- and  fine -textured  soils  than  on  coarse- 
textured  soils.  Crop  residues  were  more  abun- 
dant on  the  former,  and  a  chisel  did  not  bury  so 
much  as  the  lister.  More  clods  were  brought  to 
the  surface  on  these  soils  than  on  those  of  coarse 
texture. 

Deep  plowing  was  also  beneficial  in  controlling 
wind  erosion.  However,  deep-plowed  land  is  not 
immune  to  wind  erosion;  and  if  erosion  is  not 
controlled  after  plowing,  the  benefits  from  this 
practice  are  short-lived.  More  permanent  meth- 
ods must  be  relied  upon  if  these  soils  are  to  be 
conse  r ved. 

As  little  as  0.  3  percent  of  calcium  carbonate 
in  the  surface  soil  of  fine  sandy  loam  increased 
credibility  appreciably.  Calcium  carbonate  ap- 
peared to  soften  the  clods  and  to  make  them  more 
susceptible  to  breakdown  by  mechanical  forces. 
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TA2LE  1. — Ccinditisr.s  of  siil  struct'ore,  S'jrfacc  roaghress.  cror  residue,  and  soli  erodibilit.v  of  30  fields  tested  vltf,  portable  vlnd  t',mnel 


Soil 
napping 
unit 

'Capability 
ur.lt 

Crop  or  Ireatient 

Soil 
fraction 

Ridge 
rc?>ighneES 
equivalent 

Cror 
residue 

Amount 
eroded 

in 
tunnel 

EstisiBted 
erodlblllty^ 
X 

Percent 

Inches 

Lbs  'acre 

Tons/acre 

TT 

Imgat&d  Qiio  stubbX© 

59.0 

12.  3 

2,275 

0.003 

0.006 

T7  7 

Itt  1  g at ©d  c aji6  st ubtXc 

63,9 

8.5 

1,890 

,005 

.022 

TT  7 

Vtisat  stubblG 

52, 5 

4,4 

1,090 

,020 

.04fi 

T-  0 

Kafir  stubble 

52.2 

5.4 

738 

.05 

.060 

TT 

Irrigs-ted  hsgari  stubblG 

62,7 

4, 5 

1,010 

,06 

.115 

Cac©  stubble 

67,1 

4,3 

575 

.07 

.394 

Irrifjated  cottoD,  haEdpicl£6d,  with 

annual  lovegrass 

79. 1 

5,6 

1,220 

.07 

,319 

T 

II— 2 

Vhsat  stubbl e f  one  way e<3 

^6.0 

1.6 

425 

.  14 

,458 

II-7X 

Irrigated  cotton,  iLSchine  stripped ,  ^ 

ton/ acre  gin  trash  added 

77.2 

4,1 

,22 

C  ) 

II  -  (■ 

Milo  stubble 

68,4 

6.3 

865 

.24 

,  146 

II -7 

Plowed  17  inches  deep 

34. 5 

4.0 

100 

\  ) 

.374 

laneat  Just  eniergec,  following  wheat 

4fi.3 

2.6 

790 

.36 

.112 

tt'? 
^"  ,  ^  „ 

Irrigated  coxtori,  nachine  stripped 

36.2 

5,7 

680 

.46 

.018 

^^"^ 

Irrigated  cotton,  nachine  stripped 

79.1 

5.0 

916 

,46 

,  561 

7  A~1R 

Irrigated  cotton,  nachine  stripped 

69,9 

4,3 

1,090 

.54 

.212 

L12-A-2R 

TV  112 

Irrigated  s org nun  stub Die,  one  wayed 

^*  ^ 

3,2 

3,037 

■  57 

.078 

II-2 

Combine— type  kafir 

50, 1 

4,3 

605 

.71 

,089 

II— 7X 

Irrigated  cotton,  nachine  stripped 

4,2 

430 

.  72 

1.12 

LL2^-2R 

IV-L12 

Short  leafy  sorghUE  planted  for  cover 

86.5 

3.1 

553 

2.50 

5.40 

L12-A-.ZR 

IV-L12 

Dryland  cotton  failed,  sorghum  planted 

in  furrowed  land 

84,4 

5.2 

131 

3,00 

15.48 

7X-A-UI 

II-7X 

Same  as  site  18,  crust  broken  by  shallow 

chiselir.g 

70,8 

2,7 

375 

5.33 

2.01 

LI2-A-2R 

IV-L12 

Very  thin  sorghum  stubble 

88.4 

4.3 

is;> 

5,74 

5.33 

7C-A-2R 

I II -70 

Sorghun  failed,  then  sown  directly  to 

wheat 

82.8 

2.5 

14.0 

5,78 

7Xf-A-2R 

III-7X 

Irrigated  cotton,  machine  stripped 

83.5 

1.6 

401 

27.3 

15.11 

7Xf-A-2H 

IIi-7X^ 

Sorgh-om  failed,  1-inch  sand  accunrolation 

96.3 

3.9 

238 

32.5 

84.45 

L12-A-2?. 

IV-L12 

SorghuE  failed,  3-inch  sand  accuculation 

99.6 

4.2 

571 

62.5 

61,73 

7C-A-11 

III-70 

Sorghun:  failed,  3-inch  sand  accxuralaticm 

99.8 

3,3 

604 

'  66.3 

86.99 

L12-B-2P. 

TV-L12 

Sorghum  failed  cimi^^letely  on  very  sandy 

soil 

99.1 

1,9 

532 

152.5 

173,8 

III-7C 

Wheat  or.  very  sandy  soil  blovn  badly 

94,9 

1,4 

271 

192.5 

12X-A-2R 

VI-12X 

Sorghum  failed  con^'letely  on  sand 

94,7 

1,0 

312 

410.0 

271.1 

site 
(io. 


l.. 

I... 

i... 
I., 
t. 

I... 

1 


'  IrolibllltT  was  estimated  from  fig.  9.  Erodlbility  <  0.25  Is  insigr.lf leant,  0.25  to  5.0  is  slight  to  moderate,  and  >  5.0  la  Mgh  to  very  high. 
^  375  pounds  per  acre  cotton  pla.nt  residue  plus  4  tons  per  acre  gin  trash  worked  into  the  surface. 

jroeslble  to  estimate,  because  no  tnformatlon  could  he  obtained  on  the  amount  of  residue  present  on  the  surface  of  the  ground, 

L'uble  to  set       the  dust-catcliing  apparatus  because  of  soft  ground. 
'Surface  was  dan?)  at  the  time  of  test  due  to  foggy  weather;  otherwise  more  soil  would  have  eroded. 


UBLE  2.— Soil  erodlbility  index  10  I  based  on  dry  fractions  less  than  0.84  nm.  determined  vith  the  automatic  rotary  sieve  or  the  hand-rotary  sieve 


i  <:  0.84 
Units  ->• 
Tens 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

♦ 

0 

0.01 

0.01 

1 

0.02 

0.02 

0.03 

0.04 

0.04 

0.05 

0.06 

0.07 

.08 

.09 

2 

.11 

.13 

.14 

.16 

.18 

.20 

.22 

.25 

.28 

.32 

3 

.35 

.38 

.42 

.46 

.51 

.57 

.62 

.68 

.75 

.81 

4 

.88 

.96 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

5 

1.8 

2.0 

2.2 

2.4 

2.6 

2.9 

3.1 

3.3 

3.6 

3.8 

6 

4.2 

4.5 

4.9 

5.3 

5.8 

6.3 

6.7 

7.4 

8.1 

9.0 

7 

10. 

11. 

12. 

13. 

15. 

16. 

18. 

20. 

22. 

25. 

8 

29. 

32. 

36. 

40. 

45. 

51. 

57. 

65. 

75. 

86. 

9 

110. 

131. 

153. 

189. 

234. 

293. 

369. 

474. 

639. 

900. 

TABLE  3.— Properties  and  erodibility  of  soils  at  various  depths  in  the  fqii  of  1952. 


site 

Veohuioal  ooicDoaltlon 

Dry  aggrejato  dlatrlbutlon 

Moehanloal 

/jEOISlt 

'iter 

-•table  r 

Depth 

Suid 

Silt 

CUy 

article 

dUtrlbutlon 

No. 

>  0.05 

.05-. 002 

<  0,C-02 

>  19.2 

19.2-6.U 

6. .4-2.0 
Km. 

2.o-.ei. 

.aU-.U2 

*  0.U2 

•  tablUty 
of  olods 

eroded 

i/ 

>  0.8U 
cm. 

.3U-.U2 



.u2-.05 

Ztl. 

.05-. 02 

<  U.02 

Inohei 

% 

% 

< 

< 

> 

% 

% 

« 

% 

* 

* 

* 

< 

(XIAKSE  Ti 

SXTTOBD 

31 

0-  I 

1-  9 
9-15 

87.? 
86.5 
61.9 

5.6 
3.8 
8.6 

9.1 
9.7 
29.5 

1.0 

0.5 
6U.h 

5  9 
9.0 
18.9 

2.2 

5.0 
6.5 

1.1 
1.9 
2.8 

7.1 

7.7 
2,0 

au.7 

75.9 
5.6 

27.U 

58.U 
96.7 

U6.1 

0.1 
0.1 

5. 0 

2.U 
2.1 
5.5 

91.9 
87.2 
76. 0 

5.2 
8.6 
10.5 

O.U 
2.0 
5.0 

}2 

0-  1 

1-  9 
9-15 

86.0 
87.7 
66.2 

U.5 
5.5 
10.2 

9.5 
7.0 
25,6 

o.U 
2.6 
75.8 

U.l 
10.1 
U.7 

2.2 
3.9 
5.8 

1.0 
1.2 
1.8 

6.2 
6.6 

86.1 
75.6 
5.5 

2U.5 
58.9 
95.8 

U5.U 

o.U 

0.2 

5.0 

2.6 
1.8 
3.1 

90.7 
92.U 
79.9 

U.5 
U.5 

10.2 

1.8 
1.1 
3.8 

33 

0-  1 

1-  17 
17-2U 

67.9 
79.8 

65.7 

1.9 
k.k 
7.0 

10,2 
15.8 
27.5 

0.7 
55.6 
90, U 

6.7 
17.1« 
5.3 

U.O 
7.9 
1.2 

1.7 
2.8 
0.6 

3.0 
2.6 
0.5 

85.9 
55.7 
2,0 

5U.9 
85.0 
98.0 

19.  U 

0.1 
0.2 
1,2 

1.7 
1.8 
3.5 

92.2 
80.1 
76.8 

li.5 

12.0 

12,5 

1.5 

5.9 

6  0 

V. 

0-  1 

1-  ll* 
li*-£l* 

e?.i 

80.9 
6U.? 

5.8 
2.8 
7.1 

15.1 
16.3 
28.6 

2.2 
51.6 
85.1 

10.6 
10.5 
8.0 

7.2 
6.5 

2.2 

3.1 

2.U 
1.1 

5.2 
2.7 

0  6 

75.7 
U6.5 
3.0 

55.0 
85.1 
97.3 

7.5 

0.1 
0.2 
2.2 

I.U 
1.6 
U.U 

68.9 
90.6 
79.5 

6,0 
6.6 

3.6 
1.0 

U.U 

VEDItni  TSXTUFED 

1? 

0-  1 

1-  5 
5-  ? 

73.1 
72.0 
72.5 

11.5 
10.6 
lO.U 

15.6 
17.2 
17.5 

5.7 
59.1 
1*8.6 

10.0 
11.0 

13.5 

8.5 
6.8 
7.9 

U.7 
3.5 
U.8 

3.9 
5.2 
U.1 

69.U 
36.U 
21.1 

66.3 
86.8 
86,1 

5.8 

2.2 
0.8 
2.5 

2.6 
2.8 
U.6 

78.8 
77.5 
75.9 

10.0 

11.5 

12.0 

6.U 
7.6 
5.2 

21 

0-  1 

1-  5 
5-  9 

69.6 
72.6 
70.2 

16.U 
11,0 
10.2 

lii.O 
16.1; 
19.6 

8.6 
58.9 
6a.2 

8.9 
12.0 
10.7 

7.5 
6,9 
5.5 

U.U 
5.3 
2.6 

5.6 
2.8 
1.9 

67.2 
56.1 
11.5 

79.5 
87. U 
88.8 

5.7 

0.5 
0.U 
1.1 

2.U 
2.2 
2.8 

78.2 
77.5 
75.7 

8.5 
15.5 
12,0 

lo.U 

U.U 

8.U 

7 

0-  1 

1-  5 
5-  9 

65.8 
66.5 
55.U 

i3Jt 
15.5 
16.5 

18,8 
16.0 
30.3 

1.0 
3U.1 
90,3 

6.7 
12.5 
U.B 

7.5 
7.5 
1.5 

5.7 
U.U 
0.8 

5.5 
5.5 
0.7 

75.8 
58,2 
1.9 

65.1 
SU.2 
98.7 

5.6 

0.2 

0.  U 

1.  U 

2.5 
2.U 

5.8 

72.3 
7U.8 
6U.8 

18.0 
17.0 
18.0 

7.2 
5.U 

10.0 

6 

0-  1 

1-  5 
5-  9 

70.7 
69.5 
61.7 

11.  U 

12.  U 
lit.  6 

17.9 
18.5 
25.5 

6.2 
51.6 
80.5 

12.2 
15.7 
8.5 

9.2 
8.7 
5.5 

5.5 
U.5 
2.0 

5.8 
U.5 
I.U 

61.5 
55.0 
U.7 

71.2 
86.1 
97. U 

5.5 

0.5 

0.2 
1.8 

2.8 
5.5 
5.6 

76.3 
76,9 
72.0 

IU.6 
12.0 
15.5 

6.0 
7.6 
7.1 

35 

0-  1 

1-  il* 
ih-ih 

73.7 
79.6 
6U.I 

7.1 
5.1 
10,1 

19.2 
17.5 
25.8 

2.2 
3U.5 
82.8 

10.0 
13.5 
9.8 

10.5 
6.6 
2.5 

5.6 
2.5 
1.0 

6,0 
2,8 
0.9 

65.7 
Uo.i 
5.2 

72.9 
Ul.8 
97.1 

5.3 

O.U 

0.1 
2.0 

2.8 
2.7 
5.5 

8U.U 
82.6 
76. 7 

8.5 
9.5 
15.2 

5.9 

5.1 
U.8 

15 

0-  1 

1-  6 
6-10 

65.2 
65.2 
58.2 

16.U 
15.7 
15.5 

18.1i 
21.1 
26.3 

2.5 

di.i 

71.6 

9.9 
8,6 
12.1 

10.5 
U.7 
U.9 

7.U 
2.9 
5,5 

6.0 
2.5 
1.6 

65.9 
17,U 

6.5 

71.5 
92.7 

1. 

90.U 

2.5 

0.6 
1.2 

J.  7 

U-7 

2.U 
2.9 

71.8 
73.3 
70,5 

15.2 
18.0 
7.9 

10.0 

u.6 

12.U 

10 

0-  1 

1-  5 
5-  9 

71. U 
69.8 
59.5 

11.7 
11.6 
15.5 

16,9 
18,6 
25.U 

2.5 
69.6 
91.6 

13.7 
lo.U 
3.8 

10.0 

u.l 

1.2 

5.6 
2,0 
0.7 

5.1 
1.5 
O.U 

65.5 
12.U 
2.5 

70,0 
79.6 
96.6 

2.U 

0.2 

0.5 
5.0 

1.6 
1.8 

U.0 

78.6 
75.1 
75,0 

12.0 
16.0 

lU.5 

7.6 
6.8 
5.5 

2 

0-  1 

1-  10 
lO-lll 

68.9 
65.5 
51.7 

12.5 
16.2 
18,8 

18.8 
18.5 
2^.5 

10.8 
53.U 
80.1 

12.3 
15.8 
12.2 

7.2 
6.5 
5.0 

5,8 
5.1 
1.5 

5.0 
2.3 
0,8 

58.9 
20.9 
2.U 

80.2 
99.0 
97.8 

1.2 

0,2 
0,2 
U.2 

1.7 
2.2 
U.B 

7U.5 
75.2 
65.6 

16.0 
16.0 
16.6 

7.6 
8.U 
8.6 

9 

0-  1 

1-  5 
5-  9 

69.6 
75.5 
70.5 

15.9 
10.1 
10.1 

lli.5 
l6.h. 
19,6 

1*.9 
31.2 
79.3 

5.7 
10.8 
9.1 

6.6 
7.0 

2.U 

5.6 
5.6 

i.U 

U,7 
5.0 

1.0 

72.5 
UU.U 
6.8 

75.2 
8U.5 
91.5 

0.05 

0.5 

O.U 
1.1 

2.U 
2.2 
2.8 

78.2 
77.5 
75.7 

8.5 
15.5 

12.0 

lO.u 
U.U 
8.U 

Pnre  TEXTTOED 

5 

0-  1 

1-  6 
6-10 

50.0 
50.5 
li8.3 

25.5 
2U.8 
22.2 

2U,5 
2li.7 
29,0 

2.5 
50.6 
75.8 

15.2 
12.7 
15.1 

12.6 
7.U 
5.0 

9.2 
U.6 
2.2 

7.7 
5.U 
1.0 

55.0 

21.3 
2.9 

75.0 
68.0 
98.9 

1.5 

1.1 

1.2 
U.5 

U.2 

U.0 
u.6 

58.9 
62. U 
61.9 

25.1 
25.0 
19.6 

12.7 
9.U 
9.6 

1 

0-  1 

1-  5 
5-  9 

62.5 
65.1 
52.1 

15.0 
15.8 
17.6 

22,7 
21,1 

50.5 

5.1i 
56.6 
70,7 

15.6 
12.8 
12.8 

12.6 
5.1 
5.7 

7.U 
U.5 
5.5 

6.0 

U.0 

1.8 

53.0 
57.0 
5.7 

81.0 
73.7 
96.6 

0,72 

0.5 

O.J 

5.0 

5.0 
2.9 
5.1 

69.5 
67.7 
6U.8 

17.5 
21.5 
20.0 

9.5 
7.6 
7.1 

12 

0-  1 

1-  5 
5-  9 

39.2 
u2.1 
36.5 

52.2 
55.0 
32.8 

28.6 

2l*.9 
50.7 

12,6 
7.2 
87.5 

16.6 
19.9 
8.0 

12.8 
16.U 
2.0 

9.7 
10,5 
0,8 

9.6 
8.6 

o.s 

58.7 
57.U 
1.U 

87.5 
87,0 
98.5 

0,55 

2.6 
1.8 
5.7 

6.5 
5.5 
8.U 

5U,5 
56.7 
5U.5 

22.6 
25.0 
2U.7 

lU.O 
13.0 
3.7 

17 

0-  1 

1-  I- 
U-  8 

W.5 
lil.? 
U2.5 

28.8 
29.9 
22.8 

21i.9 
28.8 
5U.7 

5.0 
55.6 
90.9 

20.9 
13.9 
5.1 

IU.5 
9.U 
1.7 

9.5 
6.6 
0.8 

8.1 
6.1 
o.U 

U2.0 
50.U 
1.1 

85.7 
95.0 
98.8 

0.5U 

1.6 
2.U 
2.9 

5.8 
5.5 
5.9 

65.0 
55.5 
U5..' 

12.0 
26.0 
30.0 

15.6 
10.8 
16.0 

13 

0-  1 

1-  5 
5-10 

10-15 

12.5 

56.7 
57.0 

32.U 
50.5 
30.0 
28.9 

25.5 
26.8 
55.5 
}U.l 

5.6 
50.8 
85. U 

20.6 
18.U 
6,3 

21.2 
12.5 
2.5 

18.U 
8.8 
1.6 

16.8 
6.8 
1.0 

19.U 
22.9 
3.2 

87.5 
92.8 
97. U 

0.59 

5.0 
2.6 

5.8 

a.u 

6,5 
6.U 
6.7 
U.O 

5U.7 
56.  U 
5U.7 
U5.2 

21.0 
25.0 
19.5 
20.1 

15.0 
11.6 
15.5 
15.5 

3 

0-  1 

1-  U 
U-  8 

56.6 
58.5 
5i».9 

?5.Ii 
50.9 
28.5 

28.0 
50.6 
36.6 

6.2 
20.U 
69.7 

lii.6 
2j.ii 
21.0 

15.0 
lU.6 
5.2 

11.7 
10.0 
1.8 

U.9 
8.5 
0.7 

U0.6 
25.5 
1.6 

aU.7 

95.5 
99.1 

0.36 

2.2 
U.O 
15.2 

9.6 
8.5 
lU.o 

55.7 
56.5 
U7.6 

18.5 
19.7 
15.0 

lU.O 
11.5 
10.2 

9 

0-  1 

1-  u 

li-  8 

Uo.5 
57.5 
39.2 

50.8 
51.0 
27.7 

28.7 
51.5 
55.1 

Ih.h 
U5.6 
3U.9 

18.5 
17,7 
35,5 

12.1 
9.0 
IU.9 

9.2 
6.0 
5.U 

8.6 
5.0 
U.9 

57  .U 
18.7 
6.6 

83.2 
9U.5 
99.1 

0.55 

6.6 
8.1 
15.5 

10.0 
6.6 
9.U 

55.9 
52.5 
U7.1 

20.0 
20.6 
17.0 

12.U 
u.2 

i 

0-  1 

1-  1» 

U-  8 

59. U 
56.9 
57.U 

52.0 
?ii.7 
29.5 

28.6 
?«.li 
'5.1 

1.5 
29.5 
»?.5 

16.9 
19.0 
10.0 

17.5 

12. e 

5.2 

12.5 
1.2 

ll.U 
6.5 
0.9 

Uo.a 

25.1 
2.2 

sa.9 

92.5 
98.5 

0.25 

U.O 
U.6 
9.0 

7.1 
5.6 
7.5 

52.5 
56.7 
50.6 

2U.0 
20. 0  1 
19.5  1 

12.U 
15.1 

lii.U 

if     krnunVs  erodftd  froa  Lra/  s*irl«5  5  Ttol  long,  -J  Inc-.ta  wlda. 


TABLE  4. — Properties  of  soils  at  various  depths  in  the  spring  of  1953 


COARSE  TEXTURED 


site  No. 

Depth 

Dry  aggregate  distribution 

Mechanical 
etability 
of  clods 

Erodibillty 
(10  111 

>  19.0  mm. 

19. 0-6. i  mm. 

2  .0-.8.t  mm. 

.f-4-.^2  ram. 

<  0.<;2  mm. 

Inchrs 
0-1 
0-1 

Prrccrtt 

6.1 
11.7 

Ptrcent 

13.8 
1h.8 

Ptrcent 

3.8 
3.3 

Percent 

1.1 
1.0 

percent 

5.5 
<..2 

Percent 

69.7 
65.0 

Percent 

3A.b 
43.9 

Tons/Acre 
16. i 
9.2 

C0A.1SE  TEXTURED,  DEEP  PLOWED 


^(^-17 

1.5 

9.0 

3.6 

1.2 

■..2 

80.5 

45.7 

49.2 

37.9 

16.0 

o.l 

2.2 

2.9 

34.9 

83.2 

.73 

0-1 

a.i, 

3.5 

12. i, 
11.8 

7.1 
4.8 

3.3 

3.7 

65.1 
75.3 

70.1 
42.7 

8.8 

£b.i 
\i-i4 

1.6 

3.0 

22.9 

9.9 

18.8 

8.3 

3.3 

5.0 

54.7 

67.5 

4.1 

0-1 

19.3 
5.5 

20.6 
9.9 

9.7 
6.1 

^.0 

4.9 
4.6 

41.5 
71.3 

76.6 
65.7 

1.4 

0-1 

2.6 

17.8 

1-U 

10.6 

13.1 

5.8 

2.2 

4.6 

63.7 

77.6 

8.4 

MEDIUM  TEXTURED 


fo-1 

5 

5 

11 

6 

8 

2 

4 

5 

4 

1 

66 

1 

68 

6 

10.2 

1-5 

11 

0 

21 

3 

13 

8 

6 

3 

5 

7 

41 

9 

72 

9 

1.6 

ta^-9 

43 

2 

15 

4 

11 

3 

6 

5 

4 

4 

19 

2 

84 

1 

.17 

,0-1 

16 

7 

13 

3 

7 

9 

4 

1 

3 

4 

54 

6 

77 

5 

3.6 

21  

1-5 

17 

8 

15 

9 

9 

1 

4 

1 

3 

2 

49 

9 

78 

6 

2.4 

5-9 

66 

5 

14 

5 

6 

2 

3 

0 

1 

5 

8 

3 

94 

1 

.02 

0-1 

13 

6 

24 

5 

12 

3 

5 

7 

4 

3 

39 

6 

79 

5 

1.2 

1-5 

8 

1 

23 

2 

16 

6 

9 

3 

7 

7 

35 

1 

73 

6 

1.1 

5-9 

67 

9 

16 

2 

7 

2 

4 

2 

1 

9 

2 

6 

97 

9 

0 

0-1 

15 

8 

8 

4 

7 

1 

4 

5 

5 

6 

58 

6 

76 

3 

5.9 

1 

23 

9 

17 

2 

10 

5 

5 

4 

5 

8 

37 

85 

5 

1.1 

L5-9 

79 

3 

10 

5 

4 

0 

2 

0 

1 

3 

2 

9 

98 

1 

0 

■0-1 

27 

5 

11 

1 

8 

2 

5 

0 

4 

6 

43 

6 

82 

1 

1.6 

1-6 

33 

4 

13 

4 

10 

1 

5 

3 

4 

7 

33 

1 

85 

6 

.73 

16-10 

56 

8 

18 

5 

7 

6 

3 

7 

2 

9 

10 

5 

90 

4 

.04 

23 

3 

9 

4 

7 

3 

4 

2 

4 

5 

51 

3 

74 

1 

3.1 

33 

6 

15 

2 

10 

4 

5 

0 

5 

0 

30 

8 

87 

8 

.61 

73 

9 

12 

1 

4 

8 

2 

0 

1 

3 

5 

9 

95 

6 

T 

10 

6 

18 

3 

10 

7 

5 

9 

4 

9 

49 

6 

69 

8 

2.3 

1-10 

18 

7 

23 

2 

12 

1 

5 

9 

4 

4 

35 

7 

75 

3 

.89 

10-14 

79 

5 

11 

4 

3 

9 

1 

8 

9 

2 

5 

97 

3 

0 

FINE  TEXTURED 


'0-1 

4 

3 

16 

0 

13 

0 

8 

5 

7 

0 

51 

2 

72 

4 

3.6 

1-6 

58 

9 

15 

5 

6 

0 

2 

8 

1 

8 

15 

0 

37 

6 

.07 

6-10 

76 

8 

14 

0 

4 

2 

1 

8 

7 

2 

5 

98 

1 

0 

0-1 

23 

3 

14 

3 

9 

9 

6 

0 

5 

5 

41 

0 

77 

0 

1.5 

1-5 

16 

9 

19 

7 

11 

4 

6 

7 

5 

9 

39 

4 

78 

0 

1.3 

3-9 

73 

3 

L2 

7 

5 

2 

2 

8 

1 

7 

4 

3 

96 

6 

0 

0-1 

12 

5 

16 

8 

11 

0 

8 

5 

10 

2 

41 

0 

71 

0 

2.0 

1-5 

36 

9 

17 

7 

11 

4 

6 

7 

5 

9 

21 

4 

91 

0 

.26 

^5-9 

77 

0 

16 

0 

4 

3 

1 

4 

4 

9 

97 

4 

0 

0-1 

14 

4 

17 

3 

13 

3 

8 

8 

7 

6 

33 

6 

85 

0 

1.4 

0-1 

7 

7 

18 

6 

13 

6 

10 

4 

10 

1 

39 

6 

79 

2 

1.8 

3  

0-1 

21 

7 

14 

9 

11 

9 

9 

2 

9 

8 

32 

5 

87 

4 

1.0 

18 

1 

18 

6 

12 

9 

9 

0 

8 

7 

32 

7 

86 

3 

.98 

8  

{;:; 

20 

4 

20 

9 

14 

8 

9 

8 

7 

7 

26 

4 

92 

6 

.52 

L4-8 

69 

2 

19 

9 

6 

1 

2 

5 

8 

1 

5 

98 

0 

0 

t  

0-1 

28 

4 

20 

1 

13 

9 

9 

1 

6 

8 

21 

7 

68 

0 

.30 

'  Erodibillty  based  on  101  values  of  table  2. 
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TABLE  5.— Proportiea  of  soils  at  various  depths  in  fields  near  Bromfield,  Tex.,  in  fall,  1953 


Site  No. 

Soil  type,  unit,  and  treatcent 

Depth 

CaCOs 

Mechanical  composition 

Dry  aggrega 

tes 

Erodi- 
tility' 

10  I 

Sand 
>  0.05 

Silt 
0.05- 
C.002 
ini. 

Clay 
0.002 
nun. 

>  6.4 

6.4- 

0.64 

inui. 

<  0.34 

Perec 

nt 

Ftrctnt 

Ptrctnt 

Perce 

nt 

Percent 

Percent 

Tons/Acre 

Itoarlllc 

loamy  fine  sand. 

0-  1 

0.06 

76.4 

11.4 

12.2 

23 

.4 

14 

2 

62.4 

5.1 

«fU2-A-2R 

1-20 

.03 

85 

.4 

4.4 

10.2 

42.8 

11 

7 

45.5 

1.3 

^^Plowed  22",  irrigated) 

20-26 

.08 

66 

.4 

11.9 

21.7 

85 

.7 

10 

5 

3.8 

T 

tf'Amarillo 

loamy  fine  sand, 

0-  1 

.06  - 

85 

.4 

6.1 

8.5 

5 

.7 

10 

2 

84.1 

45.1 

16 

.  ..  . 

CI,12-A-2B 

1-22 

.01 

75 

2 

9.0 

15.8 

42 

.7 

13 

3 

44.0 

1.2 

^fPlowed  22",  irrigated) 

22-28 

.10 

63 

8 

15.9 

20.3 

89 

3 

7 

1 

3.6 

T 

flmarillo  loainy  fine  sand. 

0-  1 

.0<+ 

90 

9 

3.4 

5.7 

3 

2 

1 

8 

95.0 

293.0 



<L12-A-2R 

1-12 

.06 

87 

.3 

5.7 

7.0 

21 

.9 

14 

8 

63.3 

5.5 

|_(Not  plowed;  dry  farmed) 

12-18 

.07 

63 

1 

12 .9 

24.0 

71 

.1 

19 

7 

9.2 

.01 

fT>raie  fine  sandy  loam. 

0-  1 

3.10 

82 

8.9 

8.5 

3 

.8 

3 

2 

93.0 

189.0 

2^ 

^  7X^-A-2.1 

1-  5 

3.24 

84 

3 

7.2 

8.5 

10 

6 

4 

2 

85.2 

52.0 

Irrigate 

Jd  cotton,  not  plowed) 

5-  9 

8.22 

58 

3 

21 . 7 

20.0 

76 

3 

11 

9 

11.8 

.03 

ll&rake  fine  sandy  loam. 

0-  1 

5.78 

77 

6 

11.9 

10.5 

9 

7 

8 

6 

81.7 

35.0 

25 

<7Xj.-A-2R 

1-12 

78 

0 

10.5 

11.5 

42 

8 

10 

8 

45.4 

1.4 

ij  Dryland 

sorghum  failed) 

12-16 

8.25 

57 

1 

17.8 

25.1 

69 

3 

15 

6 

15.1 

.05 

ptearillo 

fine  sandy  loam, 

0-  1 

.03 

74 

3 

13.2 

12.5 

17 

4 

13 

6 

69.0 

9.0 

<'7-A-lR 

1-  6 

.01 

73 

2 

12.5 

14.3 

49 

6 

16 

8 

33.5 

.49 

tfOryland 

sorghum  failed) 

6-12 

.07 

59 

0 

9.7 

21.3 

78 

8 

12 

0 

9.2 

.01 

fimflrillo 

fine  sandy  loam. 

0-  1 

.05 

79 

1 

9.3 

11.6 

12 

5 

12 

3 

75.2 

16.5 

<7-A-lR 

1-  7 

.05 

72 

7 

12.9 

14.4 

64 

3 

12 

9 

22.8 

.16 

li Sorghum 

stubble) 

7-12 

.01 

62 

4 

14.0 

23.5 

75 

5 

17 

2 

7.2 

.01 

S^ortales 

fine  sandy  loam, 

0-  1 

.33 

70 

6 

14.0 

15.4 

15 

2 

14 

5 

70.3 

10.0 

CW-A-IR 

1-  6 

.26 

63 

1 

18.7 

18.2 

24 

7 

20 

7 

54.5 

2.9 

l(  Sorghum 

failed) 

6-10 

2.« 

57 

0 

20.3 

22.7 

77 

0 

13 

7 

9.3 

.01 

port  ales 

fine  sandy  loam. 

0-  1 

.66 

64 

0 

18.5 

17.4 

20 

2 

17 

7 

62.1 

4.9 

<7X-A-1R 

1-  6 

.66 

61 

4 

20.5 

18.1 

18 

2 

23 

4 

58.4 

3.6 

Lsorghum 

failed,  listed  10") 

6-10 

3.82 

56 

1 

19.7 

24.2 

82 

5 

9 

9 

7.5 

.01 

portales 

loam 

0-  1 

.48 

58 

8 

15.4 

15.8 

43 

9 

16 

8 

39.3 

.81 

40  

,J2X-A-1R 

1-  6 

.80 

59 

5 

13.3 

16.5 

45 

0 

14 

6 

40.4 

.90 

l^Sorghuffi 

failed  listed  deeper  than 

6-10 

2.23 

59 

6 

18.5 

21.9 

80 

2 

11 

6 

8.2 

.01 

site  39) 

Erodibility  based  on  10  I  values  of  table  2. 


TABLE  6.— Data  pertaining  to  supplementary  sites  selected  for  study  of  the  influence  of  soil  properties  on  erodibility  by  wind. 


site  No. 

Date 
Saiq)led 

Soil  type 

Mapping 
Unit 

Farm 

Location 

Crop  and  treatment 

Not. 

1952 

Amarillo 

loamy  fine 

sand 

L12-A-2R 

Terry  County  Experiment 

S  1/2  Sec.  94, 

31k 

D 

11 

Mllo,  not  deep  plowed. 

Station 

Not. 

1952 

AjHarlllo 

loamy  fine 

sand 

L12-A-2R 

Terry  County  Erpertment 

S  1/2  Sec.  94, 

Bli 

D 

11 

Cotton,  not  deep  plcrjed. 

Station 

Nov. 

1952 

Aiaarillo 

loamy  fine 

sand 

I,12-A-2R 

Terry  County  Experiment 

S  1/2  Sec.  94, 

Blk 

D 

11 

Milo,  plowed  17  inches  in 

Station 

1950. 

34... 

Not. 

1952 

Amarillo 

loamy  fine 

sand 

I.12-A-2fi 

Terry  County  Experiment 

S  1/2  Sec.  94, 

Blk 

D 

11 

Milo,  olowed  14  Inches  in 

Station 

1950". 

Not. 

1952 

Amarillo 

loamy  fine 

sand 

L12-A^2H 

Terry  County  Experiment 

S  1/2  Sec.  94, 

Blk 

D 

11 

Cotton,  plowed  14  inches  in 

Station 

1952. 

Dec. 

1953 

Amarillo 

fine  sandy 

Icam 

7-A-lH 

La'jxence 

SV  1/4  Sec.  1, 

Blk 

A 

1 

Sorghum  failed. 

Dec. 

1953 

Amarillo 

fine  sandy 

loam 

7-A-lR 

Lawrence 

NW  1/4  Sec.  1, 

Blk 

A 

1 

Sorghum  stubble. 

38 

Dec. 

1953 

Portales 

fine  sandy 

loam 

7;<-A-l.R 

Early 

SU  1/4  Sec.  100 

Sorghum  failed. 

3") 

Dec , 

1953 

Portales 

fine  sanly 

loam 

TX-A-IP. 

Early 

200  feet  north 

of 

Sorghum  failed,  listed  10 

site  33 

inches. 

Dec. 

1953 

Portales 

loam 

2X-A-1.H 

Early 

NW  1/4  Sec.  410 

Seine  as  site  39  but  listed 

deeper 

i 
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'an  7 — Relation  of  free  calclua  carbonate  (lime)  to  soil  structure  and  arodlblllty.  (Averages  of  fall  and  spring  sraples  for  sites  10,  15,  18,  and  21.) 


Site  no. 

Soil  type 

Depth 

CaCOj 

Clay 

Erodible 
fraction 
<  0.84  cm. 

Mechanical 
stability 
of  clods 

Erodibility 
10  I 

Ac  tual 

As  on  site 
13  or  25 

Percent 

percent 

Percent 

Percent 

Percent 

/(ere 

0.23 

16 

* 

15 

6 

59 

.3 

72 

0 

4.2 

1"  

Amarillo  fine  Bandy  loain 

1.-5 

.23 

18 

.6 

17 

2 

22 

8 

83 

7 

.  16 

'nl? 

.32 

25 

.4 

17 

3 

7 

.3 

96 

1 

T 

.13 

18 

15 

6 

52 

9 

76 

6 

1.7 

Amarlllo  fine  san jy  loam 

.11 

21 

.  1 

17 

2 

24 

,9 

89 

2 

.17 

.  13 

26 

3 

17 

3 

7 

8 

93 

^ 

.01 

1  i 

.73 

15 

6 

15 

6 

71 

3 

67 

4 

11.8 

Manfiker  fine  sandy  loam 

1 . 52 

17 

2 

17 

43 

6 

79 

1.16 

5  9 

3.6^ 

^ 

24 

4 

■19 

^1 

.32 

14 

0 

15 

6 

67 

0 

78 

5 

11.6 

Hanslcer  fine  sandy  loam 

1—5 

.73 

45 

6 

5-9 

1.59 

19 

6 

17 

3 

10 

4 

91 

4 

.02 

3.10 

8 

5 

10 

5 

90 

0 

110.0 

Drake  fine  sandy  loam 

3.24 

8 

5 

11 

5 

79 

5 

27.0 

8.22 

20 

0 

25 

1 

9 

7 

.02 

'o-i 

5.78 

10 

5 

10 

5 

81 

7 

35.0 

Drake  floe  sandy  loam 

1-12 

■;.60 

11 

5 

11 

5 

46 

4 

1.45 

12-16 

8.25 

25 

1 

25 

1 

15 

1 

.05 

■0-1 

.03 

12 

5 

10 

5 

75 

7 

16.7 

Amarillo  fine  sandy  loam 

1-6 

.007 

14 

3 

11 

5 

36 

2 

.63 

^12 

.07'i 

21 

3 

25 

1 

7 

9 

.01 

p-1 

.055 

11 

6 

10 

5 

76 

1 

18.0 

Amarlllo  fine  sandy  loam 

1-7 

.055 

14 

4 

11 

5 

24 

9 

.19 

|7-12 

.01 

23 

6 

25 

1 

6 

7 

.01 

j  ^ id  jus  ted  on  the  basis  of  percent  clay  equal  to  that  on  site  18  and  25,  respectively.  Adjustment  was  made  in  accordance  with  the  relationship  shown  in  figure 

Ju. 


TABLE  8. — Effects  of  seasons  on  soil  structure  and  residue  cover 


Soil  type  and  site  No. 

Depth 

Erodible  fraction  ^<  0.84  mm. 

Mechanical  stability  of  clods 

Crop  residue 

Fall 

Spring 

Fall 

Spring 

Fall 

Spring 

Inches 

Percent 

Percent 

Percent 

Percent 

Lbs. 1  acre 

Lbs. 1  acre 

0-1 

48.3 

51.2 

87.5 

71.0 

790 

1,200 

1-5 

46.0 

27.3 

37.0 

91.0 

5-9 

1.9 

1.3 

98.5 

97.4 

0-1 

62.7 

58.2 

75.0 

72.4 

1,010 

950 

1-6 

24.7 

16.8 

88.0 

87.6 

6-10 

3.9 

3.2 

98.9 

98.1 

XABLE  9. — ^Average  Influence  of  listing  and  chiseling  on  soil  structure,  crop  residue,  surface  roughness,  and  erodibility 


COARSE-TEXTUMD  SOILS 

Erodible 

Crop 
residue 

Ridge 

Erodibility 

Site  No. 

Time  and  treatment 

fraction 
<  0.84  mm. 

roughness 
equivalent 

index 
X 

Percent 

Lbs. /acre 

Inche s 

Before  chiseling 
After  chiseling 
Before  listing 
After  listing 

86.9 

1,485 

7.1 

0.44 

84.7 

500 

3.0 

5.30 

1,  32    

83.2 

872 

4.9 

1.00 

^  35    

74.7 

2L2 

10.0 

1.03 

MEDItM-TEXTURED  SOILS 

»,  10  

Before  chiseling 
After  chiseling 

68.5 

843 

5.0 

o.:i 

56.1 

450 

5.5 

.17 

Before  listing 
After  listing 

71.8 

979 

5.2 

.23 

56.6 

150 

9.9 

.35 

FINE-TEXTURU)  SOILS 

Before  chiseling 

46.2 
44.9 

55.6 
37.5 

700 
325 

1,506 

4.0 
3.8 
9.0 

0.06 
.18 
.014 

After  chiseling 
Before  listing 

225 

10.0 

.043 

After  listing 
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SITE  1 

Whittaker  Farm  (NE  1/4  Sec.   33,  Blk.  JS),  Lubbock  County,  Tex. 

Soil  Unit:    7-A-2R        Capability  Unit:    II-7        Soil  Type:    Amarillo  fine  sandy  loam 

November  6,    1952.  Irrigated  milo  combined  for  grain,  leaving  stubble  16  to  18  inches  high.  Esti- 
mated yield  is  1,  000  pounds  of  grain  per  acre.  Soil  is  heavily  crusted.  Some  regrowth  of  m.ilo  and 
annual  weed  growth  is  present  in  middles.  Average  spacing  of  sorghum  is  3.  2  inches.  Surface  cover 
is  excellent. 

Surface  Conditions: 


Mechanical  composition  62.  3  percent  sand. 

Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  i-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


15,  0  percent  silt,        22.  7  percent  clay 

2.  275  lbs.  /acre 
1 2. 5  inches 
90.0  percent 
99.0  percent 
59. 0  pe  rcent 
0.  003  ton/acre 


I 
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SITE  2 

WcMenamy  Farm  (E  1/2  Sec.  30,  Blk.  JS),  Lubbock  County,  Tex. 

'Oil  Unit:    7-A-2R       Capability  Unit:    II-7       Soil  Type:    Amarillo  fine  sandy  loam 

jpvember  b.    1 9  52.  Cane  cut  witli  row  binder,  leaving  8-  to  10-inch  stubble.  Average  spacing  of 
'lants  in  row  is  2.  1  inches.  Field  has  been  irrigated  and  a  substantial  regrowth  has  occurred  since 
iSrvest.  Deep-water  furrow  between  rows,   with  surface  heavily  crusted.  Field  has  been  cultivated 
or  20-  to  25-year  period.  Surface  protection  is  excellent. 


2i£^i£e  C  ondi ti ons : 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


68.9  percent  sand,         12.3  percent  silt. 


18.8  pe rcent  clay 
1,890  lbs. /acre 


8.  5 
67.  0 

89.  0 
63.9 

0.  005 


inches 
pe  rcent 
percent 
percent 
ton/acre 
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SITE  3 

Buchanan  Bros.  Farm  (NE  l/4Sec.   26,  Blk.  R),  Hale  County,  Tex. 

Soil  Unit:    2-A-lR        Capability  Unit:    II-2        Soil  Type:    Pullman  silty  clay  loam 

November  6,   1952.  Wheat  stubble  from  1952  harvest,  managed  in  a  delayed  fallow  system.  Stubble 
after  combining  is  8  to  10  inches  high.  The  field  has  been  grazed  lightly.  Surface  is  slightly  crusted 
but  much  of  crust  has  beenbrokenby  trampling.  Well  protected  against  wind. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  I -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


36.6  percent  sand,         35.4  percent  silt, 


28. 0  percent  clay 
1 , 090  lbs. /acre 
4.  4  inches 
36. 0  percent 
59. 0  percent 
52. 5  percent 
0.  02  ton/acre 


r 


'  { 


•  V.  ^ 


J* 


SITE  4 

Buchanan  Bros.  Farm  (SE  1/4  Sec.   21,  Blk.  D7),  Hale  County,  Tex. 

Soil  Unit:    2-A-lR       Capability  Unit:    II-2       Soil  Type:    Pullman  silty  clay  loam 

November  6,  19  5Z.  1952  kafir  crop  cut  with  a  row  binder.  The  crop  has  been  drilled  in  40-inch  rows. 
Average  spacing  of  plants  in  the  row  is  7.6  inches.  Height  of  the  stubble  is  6  to  8  inches.  Yield  fo 
the  crop  was  very  light.  Cover  is  fair,  but  soil  is  quite  resistant  to  wind  erosion. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1  -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


39.4  percent  sand,        32.0  percent  silt, 


28. 6  percent  clay 
738  lbs. /acre 
inches 


5.  4 
14.  0 
26.  0 
52.  2 
0.  05 


pe  rcent 
pe  rcent 
pe  rcent 
ton/ acre 


\ 


\ 
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SITE  5 

Mowery  Farm  (NW  1/4  Sec.   33,  Blk.  JS).  Lubbock  County,  Tex. 

Soil  Unit:    ZX-A-IR        Capability  Unit:    II-2X        Soil  Type:    Zita  sandy  clay  loam 

_November  6,   19  52.  Field  of  irrigated  hegari  planted  in  IZ-inch  rows.  Stand  is  heavy,   with  average 
plant  spacing  of  3.2  inches.  Material  has  been  cut  with  grain  binder,  leaving  stubble  6  to  7  inches 
high.  Soil  has  hard  crust  and  harvesting  equipment  has  not  marked  the  surface.  Surface  cover  is 
good. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  d  ae  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


50.  0  percent  sand,         25.  5  percent  silt. 


24. 5  percent  clay 
1,  010  lbs. /acre 
inche  s 


4.  5 
30.  0 
51.0 
62.  7 
0.  061 


pe  rcent 
pe  rcent 
pe  rcent 
ton/ ac  re 


|6«-* 


SITE  6 

Texas  Tech  Farm  (NE  l/4  Sec.  2,  Blk.  E2),   Lubbock  County,  Tex. 

Soil  Unit:    7-A-2R        Capability  Unit:    II-7        Soil  Type:    Amarillo  fine  sandy  loam 

November  6,   1952.  Cane  stubble.  Crop  drilled  in  40-inch  rows,   with  average  spacing  of  3.2  inches 
in  row.  Crop  attained  height  of  3  feet  but  did  not  mature.  Cut  with  row  binder  leaving  5-  to  7-inch 
stubble.  Cultivation  has  ridged  surface  considerably.  Surface  of  soil  is  slightly  crusted  but  crust  is 
broken  between  ridges  by  harvesting  equipment.  Sorghum  following  sorghum.  The  field  has  been  in 
cultivation  for  a  30-year  period.  Cover  is  fa^r,  but  the  soil  is  quite  resistant  to  wind  erosion. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


70.  7  percent  sand,        11.4  percent  silt. 


17.9  percent  clay 
575  lbs.  Acre 
4. 3  inches 
25.0  percent 

44. 0  pe  rcent 

67. 1  percent 
0.07  ton/acre 


\ 
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SITE  7 


Gruetzner  Farm  (SE  l/4Sec,   35,  Blk.   JS),  Lubbock  County,  Tex. 

Soil  Unit:    7-A-2R        Capability  Unit:    II-7       Soil  Type:    Amarillo  fine  sandy  loam 

November  6,   1952.  Hand-picked  irrigated  cotton.  Yield  approximately  3/4  bale  per  acre.  Plants  16 
to  18  inches  in  height.  Rows  have  40-inch  spacing,   with  average  intervals  of  4.  1  inches  between 
plants.  Fair  cover  of  annual  lovegrass  obtained  by  eliminating  last  cultivation.  Some  water  furrow 
erosion,   leaving  erodible  sand  exposed  in  middles.  The  soil  is  quite  erodible,  but  is  for  the  present 
well  protected  by  the  cover. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  c  .le  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


65.8  percent  sand,         15,4  percent  silt, 


18. 8  percent  clay 
1, 220  lbs. /acre 


5.6 
57.  0 
82.  0 
79.  1 
0.  07 


inche  s 
pe  rcent 
pe  rcent 
pe  r  cent 
ton/'acre 


i 


-:1 


SITE  8 

Buchanan  Bros.  Farm  (SW  1/4  Sec.  22,  Blk.  D7),  Hale  County,  Tex, 

Soil  Unit:    2-A-lR        Capability  Unit:    II-2        Soil  Type:    Pullman  silty  clay  loam 


November  6,    19  52.  Wheat  stubble  one-wayed  after  harvest  of  1952  crop.  Wheat  yield  was  5  to  6 
bushels  per  acre.   Residue  is  partially  buried  from  tillage  operations,  and  field  presents  a  rela- 
tively smooth  surface.  No  volunteer  wheat  and  very  little  growth  of  weed  grasses  are  present. 
The  soil  surface  is  crusted  slightly.  This  land  is  well  protected  from  wind. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  thai-.  0.  84  mm. 
Soil  eroded  in  tunnel 


40.  5  percent  sand,        30.  8  percent  silt. 


28. 7  percent  clay 
425  lbs. /acre 


1.6 
4.  0 
8.  0 
46.  0 
0.  14 


inche  3 
pe  rcent 
pe  r  cer. , 
pe  rcent 
ton/ ac  re 


I 
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SITE  9 

Texas  Tech  Farm  (SE  l/4  Sec.  21,  Blk.  A),  Lubbock  County,  Tex. 

Soil  Unit:    7X-A-1R        Capability  Unit:    II-7X        Soil  Type:  Portales  fine  sandy  loam 

November  6,   1952.  Machine-stripped  storm-proof  cotton.  (Same  as  site  18.)  Four  tons  per  acre  of 
gin  trash  were  spread  on  surface  and  the  chisel  used  to  partially  cover  and  anchor  trash.  The  land 
is  fairly  well  protected  against  wind. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
.'ioil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


69.6  percent  sand,        15.9  percent  silt 


14.5  pe  rcent  cla'" 
*       lbs.  ' 


4.  1 
18.  0 
33.  0 
77.  2 
0.  22 


1 

perc^ 
per cen 
pe  rcent 
ton/ acre 


*375  lbs. /acre  cotton  plant  residue  plus  4  tons/acre  gin  trash. 


SITE  10 

Texas  Tech  Farm  (NW  l/4  Sec.   1,  Blk.  E2),  Lubbock  County,  Tex. 

Soil  Unit:    7-A-2R       Capability  Unit:    II-7       Soil  Type:    Amarillo  fine  sandy  loam 

November  6,   19  52.  Milo  combined  for  grain,  leaving  10-  to  12-inch  stubble.  Row  spacii?g  is  40  inches, 
with  plants  averaging  8-inch  spacing  in  row.  Yield  was  approximately  500  pounds  of  grain  per  acre. 
Surface  is  somewhat  ridged  from  cultivation  and  slightly  crusted.  The  field  has  been  in  cultivation 
for  a  30-year  period.  It  is  reasonably  well  protected  against  wind. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1 -inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


71.4  percent  sand,        11.  7  percent  silt, 


16.9  percent  clay 
865  lbs. /acre 


6.  3 

36.  0 
59.  0 
68.  4 
0.  24 


inches 
pe  rcent 
pe  rcent 
pe  rcent 
ton/ acre 


\ 
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SITE  11 


Farrar  Farm  (NE  1/4  Sec.   146,  Blk.  T),   Terry  County,  Tex. 

Soil  Unit:    7-A-lR        Capability  Unit:    II-7       Soil  Type:    Zita  £ine  sandy  loam 

January  27,    1954.  Land  plowed  with  a  disk  plow  16  to  18  inches  deep  to  bring  some  clay  to  the  sur- 
face. Clods  at  present  resist  wind  quite  well.  The  ground  was  too  soft  to  drive  over  and  measure- 
ment of  the  amount  of  eroded  soil  was  not  made.  The  field  is  slightly  susceptible  to  wind  erosion. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


59.  6  percent  sand,         26.  6  percent  silt, 


8  percent  clay 
100  lbs, /acre 
inche  s 
percent 
pe  rcent 
pe  rcent 


4.  0 


34.  5 


Not  measured  tons/acre 


i 
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SITE  12 

Buchanan  Bros.  Farm  (SE  1 /4  Sec,  21,  Blk.  D7),  Hale  County,  Tex. 

Soil  Unit:    2-A-lR       Capability  Unit:    II-2       Soil  Type:    Pullman  silty  clay  loam 

November  6,   1952.  Wheat  after  wheat.  One-wayed  two  times  after  harvest  and  drilled  with  semideep 
furrow  drill  in  12-inch  rows.    Wheat  stand  appears  good,  but  some  is  dying  due  to  drought.  Stubble 
from  1952  wheat  crop  is  well  mixed  into  topsoil.  The  soil  surface  is  dry  and  loose,   with  little  or  no 
surface  crust.  This  field  has  inadequate  cover,  but  a  considerable  proportion  of  small  clods  resist 
*ind  appreciably  at  the  present  time. 

Surface  Conditions: 

Mechanical  composition  39.  2  percent  sand, 

Residue  R 
!  Ridge  roughness  equivalent  K 
Velocity  reduction  at  I -inch  height  due  to  cover 
f"orce  taken  by  cover  above  I -inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


32.  2  percent  silt,        28.  6  percent  clay 

790  lbs. /acre 

2. 6  inches 

9.  0  percent 

17.0  pe  rcent 

48.3  pe  rcent 

0.  36  ton/acre 


43 


0 


SITE  13 

Budd  Farm  (NW  l/4Sec.  22,  Blk.  D7),  Hale  County,  Tex. 

Soil  Unit:  2-A-lR  Capability  Unit:  II-2  Soil  Type:  Pullman  silty  clay  loam 
November  6,   1952.  Machine  -  stripped  cotton. 


Crop  grown  under  furrow  irrigation  system  in  40-inch 
Plants  18  to  20  inches  high,  with  spacing  within  row  of  5  inches.  Heavy  surface  crust,  about 

The  soil  has  poor  protection,  but  out 


rows 

40  percent  of  which  has  been  broken  by  harvesting  equipment 
of  the  total  of  30  fields  this  soil  is  next  to  the  least  erodible. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


42.  3  percent  sand,        32.4  percent  silt, 


25.  3  percent  clay 
680  lbs, /acre 


5.  7 
19.  0 
34.  0 
36.  2 
0.46 


inche  s 
pe  rce  nt 
pe  r cent 
pe  rcent 
ton/ acre 


i 
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SITE  14 


Purtell  Farm  (NE  l/4  Sec.   149,  Blk.  T),  Terry  County,  Tex. 


Soil  Unit:    L12-A-2R       Capability  Unit:    IV-L,12       Soil  Type:    Amarillo  loamy  fine  sand 


January  26,   19 54.  Machine -stripped  cotton  on  irrigated  land,  plowed  22  inches  deep  in  1952.  Yield 


about  3/4  bale  per  acre.  Planted  in  40-inch  rows,  with  average  spacing  about  3  inches  between  plants 
in  row.  Stalks  12  to  14  inches  high.  Soil  was  slightly  crusted.  About  TCT^ercent  of  the  crust  is  broken 
by  the  stripping  operation.  No  natural  erosion  is  apparent  after  high  winds.  This  field  is  rated  slight- 
ly susceptible  to  wind  erosion. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  thaa  0.  84  mm. 
Soil  eroded  in  tunnel 


78.9  percent  sand,        10.2  percent  silt, 


10.9  percent  clay 
916  lbs. /acre 


5.  0 
46.  8 
72.  7 
79.  1 
0.  46 


inches 
percent 
pe  rcent 
pe  rcent 
ton/ ac  re 
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SITE  15 

Texas  Tech  Farm  (SE  l/4Sec.  21,  Blk.  A),  Lubbock  County,  Tex. 

Soil  Unit:    7-A-lR       Capability  Unit:    II-7       Soil  Type:    Amarillo  fine  sandy  loam 

November  6,   1952.  Storm-proof  cotton  that  has  received  a  preplanting  irrigation.  Machine  -  stripped, 
with  estimated  yield  of  1  bale^per  acre.  Cotton  planted  in  40-inch  rows,  with  average  spacing  of  4.3 
inches  in  row.  Average  height,   1  0  to  14  inches.  Slight  surface  crust,  about  40  percent  of  which  has 
been  broken  by  harvesting  machinery.  This  field  has  been  in  cultivation  since  1947.  The  field  is 
moderately  susceptible  to  wind  erosion. 


Surface  Conditions: 

Mechanical  composition  65.  2  percent  sand, 

Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  di.e  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


16.4  percent  silt,  18.4  percent  clay 
1 , 090  lbs.  /acre 
4.  3  inches 
22.0  pe  rcent 
39.0  pe  rcent 
69.9  pe  rcent 
0. 54  ton/acre 


\ 


SITE  16 

59.  Blk.  T),  Terry  County,  Tex. 

^  '  '-.lity  Unit:    IV-L12       Soil  Type:    Amarillo- loamy  fine  sand 

•  '.ibble  on  irrigated  land,   one-way  disked  once.  Yield  of  grain  was  3,  000 

plowed  22  inches  deep  in  1952.  The  soil  is  loose  and  erodible  but  is 
'■isidue.  No  appreciable  erosion  occurred  after  January  1954  high  winds, 
•'^d  slight  to  moderate.  If  this  field  had  not  been  one-wayed,  it  would  have 
•'n  erosion,  like  sites  1  and  2.  The  farmer  did  this  to  prevent  accumu- 
ghboring  dryland  field. 


76.8  percent  sand,        12,2  percent  silt, 


Height  due  to  cover 
>  -  inch-  height 
mm. 


11.0  pe rcent  clay 
3,  087  lbs.  /acr« 
3. 2         inche  s 
9.  6       pe  rcent 
18.4  percent 
70. 4       pe  rcent 
0.  57  ton/acre 
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SITE  17 

Buchanan  Bros.  Farm  (NW  l/4  Sec,  26,  Blk.  R),  Hale  County,  Tex. 

Soil  Unit:    2-A-lR       Capability  Unit:    II-2       Soil  Type:    Pullman  silty  clay  loam 

November  6,   1952.  Combine  type  kafir.  Crop  did  not  mature,  and  grain  and  leafy  material  is  being 
grazed  out.  Crop  drilled  in  40-inch  rows.  Average  spacing  of  plants  in  the  row  is  15.8  inches.  The 
stubble  ranges  in  height  from  0  to  24  inches.  Trampling  by  livestock  has  tended  to  level  and  pulverize 
the  surface.  The  field  is  moderately  susceptible  to  wind  erosion. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalents 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


46.  3  percent  sand,        28.  8  percent  silt, 


24. 9  percent  clay 
605  lbs. /acre 
inche  s 


4.  3 
11.0 
21.  0 
50,  1 
0.  71 


pe  rcent 
pe  rcent 
pe  rcent 
ton/ acre 


I 


I 

I 


8 
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SITE  18 

Texas  Tech  Farm  (SE  1/4  Sec.   21,   Blk.  A),   Lubbock  County,  Tex. 

Soil  Unit:    7X-A-1R       Capability  Unit:    II-7X        Soil  Type:    Portales  fine  sandy  loam 

November  6,   1952.  Machine  -  stripped  storm-proof  cotton.  Preplanting  irrigation.  Yield  of  approxi- 
mately  l/2  bale  per  acre.  Planted  in  40-inch  rows,    with  average  spacing  of  3.  1  inches  between 
plants  in  row.  Stalks  12  to  14  inches  high.  Field  has  been  under  cultivation  since  1947.  Soil  in  mid- 
dles pulverized  by  harvesting  machinery.  Soil  in  ridges  slightly  crusted  and  fairly  stable.  The  field 
is  moderately  susceptible  to  wind  erosion. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 
Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


73.  1  percent  sand,        11.3  percent  silt, 


1 5. 6  percent  clay 
430  lbs. /acre 
4. 2  inches 
2  5.0  percent 
44. 0  pe  rcent 
73.  3  percent 
0. 72  ton/acre 
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SITE  19 


Terry  County  Experiment  Station  (S  1/2  Sec.  94,  Blk.  Dll),  Tex, 

Soil  Unit:    L12-A-2R        Capability  Unit:    IV-L12        Soil  Type:    Amarillo  loamy  fine  sand 

January  27,   1954.  Short  leafy  sorghum  sown  for  cover  in  rows  1  foot  apart.  Leafy  condition  makes 
very  effective  surface  protection  despite  the  soil  being  highly  erodible.  This  serves  as  a  fine  ex- 
ample of  what  can  be  done  to  protect  highly  erodible  land  from  blowing  even  in  dry  years.  The  field 
has  caught  some  loose  sand  from  neighboring  areas.  It  was  plowed  18  inches  deep  in  1952  to  bury 
loose  sand.  Erodibility  of  this  field  is  moderate. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


86.  8  percent  sand,        7.  3  percent  silt, 


5.9  percent  clay 
553  lbs. /acre 


3.  1 
27.  8 
48.  0 
86.  5 


inche  s 
percent 
pe  rcent 
pe  rcent 


2.  50  fons/acre 


ll 


/ 


SITE  20 

Terry  County  Experiment  Station  (S  l/2Sec.   94,  Blk.  Dll),  Tex. 

Soil  Unit:    L12-A-2R        Capability  Unit:    IV-L12        Soil  Type:  Amarillo  loamy  fine  sand 


[anuary  28,   19 54.  Cotton  planted  in  unleveled  furrows  36  inches  apart;  failed  in  1953.  Sorghum  'was 
seeded  in  1 -foot  rows,   grew  to  6-inch  height  and  is  giving  only  partial  protection.  Soil  surface  is 
Isirly  crusted  but  has  a  slight  amount  of  loose  sand  particles  on  top.  This  field  eroded  moderately 
luring  the  January  1954  high  winds.  Erodibility  of  this  field  is  rated  moderately  high. 


nrface  Conditions: 


Mechanical  composition  90.  9  percent  sand. 

Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  I -inch  height  due  to  cover 
F'orce  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


5.  5  pe  rcent  silt, 


3.6  pe r ce nt  clay 
131  lbs. /acre 
5.  2  inches 
17.6  pe  rcent 
32. 5  percent 
84.  4  pe  rcent 
3. 00  tons/acre 


I 


\ 
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SITE  21 

Texas  Tech  Farm  (SE  l/4Sec.  21,  Blk.  A),  Lubbock  County,  Tex. 

Soil  Unit:    7X-A-1R       Capability  Unit:    II-7X       Soil  Type:    Portales  fine  sandy  loam 

November  6,   1952.  Machine-stripped  storm-proof  cotton.  (Same  as  site  18.)  Surface  has  been  shallow- 
chiseled  prior  to  tests  to  break  up  surface  crust,  level  ridges  and  partly  cover  leaf  and  boll  trash. 
This  or  similar  operations  tend  to  increase  the  erodibility  of  a  field.  This  field  now  is  highly  suscep- 
tible to  wind  erosion. 


Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


69.6  percent  sand,         16.4  percent  silt, 


14.  0  percent  clay 
375  lbs. /acre 
2. 7  inches 
6.0       pe  r  ce  nt 
12.0       pe  r  cent 
70.8  percent 
5. 33  tons/acre 


\ 
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SITE  22 

Terry  County  Experiment  Station  (S  l/Z  Sec.  94,  Blk.  Dll),  Tex. 

Soil  Unit:    L12-A-2R       Capability  Unit:    IV-LIZ       Soil  Type:    Amarillo  loamy  fine  sand 

January  27,   1954.  Sorghum  failed,  giving  little  protection  to  the  soil.  At  least  50  percent  of  topsoil 
is  blown  out  at  present.  Heavier  subsoil  is  now  being  brought  to  the  surface  by  normal  tillage.  What- 
ever crust  was  present  has  been  destroyed  by  abrasion  from  soil  movement.  Much  soil  was  blown 
out  by  high  winds  during  January  1954.  Som.e  loose  erodible  sand  particles  still  remain.  The  soil 
surface  is  virtually  unprotected.   Erodibility  rating  of  this  field  is  high. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


86.  8  percent  sand,        7.  1  percent  silt, 


6.  1  pe rcent  clay 
485  lbs. /acre 
4. 3  •  inches 
20.  6  percent 
37. 0  percent 
88.4  percent 
5.  74  tons/acre 
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SITE  23 

Terry  County  Experiment  Station  (S  l/2  Sec,  94,  Blk.  Dll),  Tex. 

Soil  Unit:    70-A-2R        Capability  Unit:    III-70        Soil  Type:    Amarillo  fine  sandy  loam 

January  28,  1954.  Sorghum  failed  completely.  Sown  in  fall  to  wheat,  which  germinated  but  grewlittle 
and  offers  little  protection  to  the  soil.  The  soil  is  fairly  well  aggregated  but  has  some  loose  material 
on  the  surface  capable  of  being  m.oved  by  moderately  high  wind.  Erodibility  of  this  field  is  high. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.84  mm. 
Soil  eroded  in  tunnel 


88.  2  percent  sand,        5.  0  percent  silt. 


6,  8  pe rcent  clay 

1, 258  lbs.  /acre 

2 .  5  inche  s 

15.7  percent 
29.  I  percent 

82.8  percent 
14. 0  tons/acre 
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SITE  24 

Farrar  Farm  (NE  l/4  Sec.   146,  Blk.  T),  Terry  County,  Tex. 

Soil  Unit:  7Xf-A-2R       Capability  Unit:    III-7Xf       Soil  Type:    Drake  fine  sandy  loam 

January  26,   1954.  Machine  -  stripped  irrigated  cotton  giving  little  protection  to  the  soil.  The  soil  is 
highly  credible.  Much  of  the  erodible  material  has  been  blown  away  by  January  1954  winds,  exposing 
Some  nonerodible  lime  concretions  on  the  surface  and  partly  stabilizing  it.  Despite  this  partial  sta- 
bilization,   erodibility  of  this  field  is  still  exceedingly  high. 

Surface  Conditions: 

4. 0  pe rcent  clay 

401  lbs. /acre 

1 . 6  inche  s 

17.0  percent 

31.1  percent 
83. 5  percent 
27.  3  tons/acre 


Mechanical  composition  77.7  percent  sand,        18.3  percent  silt, 

Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 
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SITE  25 


Farrar  Farm  (NW  l/4Sec.  146,  Blk.  T),  Terry  County.  Tex. 

Soil  Unit:    7Xf-A-2R       Capability  Unit:    III-7Xf       Soil  Type:    Drake  fine  sandy  loam 

January  26,   1954.  Sorghum  failed  and  unharvested.  Cover  is  poor  but  a  little  better  than  that  of  site 
24  on  similar  soil.  Because  of  better  cover,  more  erodible  material  is  trapped  on  the  surface  than 
on  site  24.  The  average  depth  of  fine,  drifted  material  is  about  1  inch.  Erodibility  of  this  field  is 
exceedingly  high. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


90.  3  percent  sand,        7.  1  percent  silt. 


2. 6  percent  clay 
238  lbs. /acre 
3.  9  inches 
11.8  percent 

22. 4  percent 
96.3       pe  r  cent 

32. 5  tons/acre 
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SITE  26 

Pate  Farm  (SE  l/4Sec.   150,  Blk.  T),  Terry  County,  Tex, 

Soil  Unit:    L12-A-t2R       Capability  Unit:    IV -LI  2       Soil  Type:    Amarillo  loamy  fine  sand 

January  26,   1954.  Very  thin  sorghum  stubble  on  a  field  that  produced  virtually  no  yield  in  1953.  The 
soil  is  extremely  erodible  but  the  stubble,  though  sparse,  offers  considerable  protection  against 
wind.  About  3  inches  of  loose  erodible  sand  is  present  on  the  surface.  Considerable  wind  erosion 
occurred  on  this  field  in  January  1954.  Erodibility  of  this  field  is,  at  present,  exceedingly  high. 


Surface  Conditions: 

Mechanical  composition  94.  6  percent  sand. 

Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


4.6  percent  silt,  0.8  percent  clay 

571  lbs. /acre 
4.  2  inche s 
10. 6  percent 
20. 1  percent 
99. 6  percent 
62. 5  tons/acre 
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SITE  27 

Terry  County  Experiment  Station  (S  1/2  Sec.   94,   Bik.  Dll),  Tex. 

Soil  Unit:    70-A-lL        Capability  Unit:    III-70        Soil  Type:    Amarillo  fine  sandy  loam 

January  Z8,    1954.  Sorghum  failed  and  unharvested.  Drift  accumulation  of  dune  sand  Z  to  3  inches 
deep.  Blowouts  occur  whenever  cover  is  absent  or  very  light.  Soil  is  exceedingly  erodible  and  the 
average  amount  of  vegetative  cover  is  meager.  Erodibility  rating  is  exceedingly  high, 
NOTE:  A  wind-tunnel  test  was  carried  out  during  the  forenoon  when  a  heavy  fog  left  the  soil  surface 
quite  wet.  The  amount  blown  would  have  been  greater,  it  is  believed,   if  the  surface  had  been  dry  as 
in  all  other  fields. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


93.  6  percent  sand,        3.  3  percent  silt, 


3,1  pe  rcent  clay 
604  lbs. /acre 
3. 3  inches 

12.2  percent 
•  22. 9  percent 

99.8  percent 

66. 3  tons/acre 
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SITE  28 

Kelly  Farm  (N  l/2  Sec.  2,  Blk.  D12),  Terry  County,  Tex. 

Soil  Unit:    L12-B-2L        Capability  Unit:    IV-L12       Soil  Type:    Arnarillo  loamy  fine  sand 

January  27,  1954.  Sorghum  failed  completely.  There  is  very  little  residue  on  the  surface  and  the  sur- 
face soil  is  exceedingly  erodible.  There  is  about  3  inches  of  loose  accumulation  on  the  surface.  Erodi- 
bility  rating  is  exceedingly  high. 

Surface  Conditions: 


Mechanical  composition 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1-inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  rmn. 
Soil  eroded  in  tunnel 


93.  0  percent  sand,        5.  1  percent  silt. 


1 . 9  pe rcent  clay 
532  lbs, /acre 
1 .  9  inches 
3. 0  percent 
6. 0  percent 
99. 1  percent 

1 52. 5  tons/acre 
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SJTE  29 

Terry  County  Experiment  Station  (S  1/2  Sec.  94,  Blk.  Dll),  Tex. 

Soil  Unit:    70-A-lL        Capability  Unit:    III-70        Soil  Type:    Amarillo  fine  sandy  loam 

January  28,    1954.  Land  seeded  to  wheat  in  fall  of  1953  has  been  blown  badly.   The  soil  is  highly 
erodible,   the  surface  is  smooth,  and  the  cover  poor.  About  1.  5  inches  of  drift  is  accumulated  on 
the  surface.  Erodibility  rating  is  exceedingly  high. 

Surface  Conditions: 


Mechanical  corr.position 
Residue  R 

Ridge  roughness  equivalent  K 

Velocity  reduction  at  1 -inch  height  due  to  cover 
Force  taken  by  cover  above  1-inch  height 
Soil  fraction  less  than  0.  84  mm. 
Soil  eroded  in  tunnel 


88.  3  percent  sand,        6.  5  percent  silt, 


5.2  percent  clay 
271  lbs. /acre 
1 . 4         inche  s 

18.8  percent 
34. 3  percent 

94. 9  percent 
192. 5  tons/acre 


i 


